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I 

J ^ill ( William James ( ) j\ & i Uli lJjVLJI j 

<j! (JaVl £• £)l U jJlj j . »ll}t»U-« ( < >—«<*■» £)Ij 

V JCj 4-Jc -ly- £)L«jI JS 4)^ 

tf j* <jlj i aljjlillJI y* 

*jll.Vl jiU ( i> jijA <Lfc«j ^ , ( jLiiUi. U* juiitl 

y«UJI *j Jy. ju*.LVI ijci—JiJI (j»ii _jil 

• <y^ i*~ j-lM ii-iill j (jiij _f*ll (jteJJa^sdl; 

j 6^ y ^Ifclail t# »llZ>'il ^jU.1 !>y ^ (Sy 

ul * I *'* ^»«WI CjIc j* y* ij VI ( S ) it yt _^tl 
*1 t>l f tj* l>j£o Uj3 j* i i£ j~iJI ^K-iW 

jM J* l$JJj^> l>3li-' 'y&'j < (jFfi>J* j+)l I J * Jli ( (jl-jle~ (jil 


.Bouty: La Vetite Scientifique v ^ <■ w A i L.UJI UaJL| : ^ ( \ ) 



^ ^ J* j <jl ta<1 Jl^l £y* {j')! ( »l 

-** 'r'i j* J-i* <l)Jj , i ( ^ll^JI J 

< jul^i 0* ( j U j (j-^*-* w*x> (/• 

U Jj*oZj ^11 < li jfZi * (j1 U° J*>„ u**' J «—*•** jt a_>A» Jii 41 1 

• djj ^ j J ^ jylj* ( ^L»JI ) uy^ji* ij* *J^- ,J* 


jjJ? ^ '■X*-* l ^ m-4j i-iJj ^ I ji .JlaJI £j \ ^ji*- I j 

X-T (jl { ^jl 4^ (jj < ju (jl j\~ aJI 0 j£j 'jlj , Bouiy ( <J y ) 

** ^ 5 JU-ljX S.X*)I 4.»j£e>-l (_j ^y ^ ^A'fCj ^5»JI yi j^azi\ 

* t£ O* S ^‘*y jM ■ jLeji Ju«l <jl j t ibjf A% jjkj* 


U jAj ^.11 oU^IaLI jiLa,» Ju ( 4t^)l <>■ y l 4jI j) ^ j,JU.I 1u~juJI (_j jLl 
f~»il y l„»X* i_J (Sj^ S.XxJI ii—JiJI <j I lj« j , w-*>UI 

(jo* _i ty» q* jlU-J 'ill ^iJu *j I < IilJx» Llic L*Ju 'll y liiltA 

y* £ ^»-l jl 5l *-U ( ^XxJI £)l - y<U.JI 


ft_> j yv/2 (JxJl~j‘ £)l ^1 f Xi*-Liil : jJ^ULI ^ ^ ^jl 

4amt^» 4 J V J.Z— 'il I i JtLJ.1 »l>j<iLLLI ty* IjjJ, D yvJLli 

u »5! j)l > JU. I (jtj ^1* liniiil dJ> Ii»_jI IjIj . Lf jj> y* t<«. 

^*il _j)l w* ill (jl-» ot (j jf^.i /)! ^5Cc ^ ^<1*11 dii.Jl oL#I ^JJI 

Uju4 lali* (.iac jCm (jl 'i •— (J|^ J & f 


ft* : ^ t X*< J..'.- 1 ■ ^ iXl*l^l I *1.. - 4 X 1 

o jJj iy.lc tjlj f l^lj> £.AaJl ii_iiJI jl J&> ^jl < J.ilru ( {^il 

ola jiil |*ljl) < JJ-ali/ iJ^LI f lj|Vl y» J»-j < j!£-»1 

J y£ <jl ^jil I^t — LaJI ^y . 1»JI L)l . oxjilll 


1 



Ijui i* ( jl Ldil dtj , *S j JC*)1 if iJ 

Ail A»«t!j Ail/ £f c r*^ iLj •— J jiJI g"l jtjVl 

iltaU- J jl j A /Jjitj (j-j» Jjf 4 jI UJt w*. j Icjj . Ijm iJLfc 

. * j U »JI ^*1 jsjl £jc Ijj-U'i’-il *lii 'ill I l-U t ■ j^-.i3 t/ iJ 1/ 

£»l j)l jlilju jj < Jji Jc iTUl (i J*J 1 

., JU-lj (jL JiaJl *1 

» Jit mi dUa y_ — » J it A* _p*.j (Jju (jl _yl^l jjl ji-j A ilia 
A t^oJaJ i.A-. la . t Aa-Ja ^uJI AjL-Ii 4 ) ^ £>t »fDi ; j ^t Jif" ^ A*-jS jll 

^llai* wit*-! j . l^Jit- j _j AJUbl AL—JLaJI *lli ( jc llii I" I j*jC iJe-U 1^1 jl^ 
Uxt ^11 (.1 ill ^LSVi ol V'aIU ^JJI JLliJI 

l»X>t illj A lJjA- ItJUC 4)1 A«ic ui Ja) ; ^iL^II <ilj~* 

1 ) Jl** j* 

( ) t-jUaC~'i/l TcjJj jfiljJU (jl 

iJI i" £}\j^c a ^jl jic ii*£ ( L>- j)^i»^IaII ) f l-rt i Jl 

. aJ&JI j A*«|l j)l ; 4)l>t A wit Liu t)l A t£ ji-l o jLjo j A ^jiU j 

l*U wiil ,_jLT' A J^ill <L>- j) aJU» Jjii J A Lif jJ _} 

^lie- ^+£~ J i^l ^_j«JI j jOjI <~xS' bl j) A A-JjJI At j*ll 

( yt* j ) 'j *UVI t _ f **~* 4j5CI j , l^i^j Ajl»j(iU!j,l oUildl 
Jl (^**-11 4)* * *Ju5^t^L a AsJ» aJI . T«u- tix» a ctWi jj-* |»Cj)l a LI jJU/ 

w— *■ ^ pLJI il £»l jll 4r* A ^ A AlJI ^ac Vj A ^»*l j^l 

jO-j a ji-l jmC>j . Bacon ( Aiistote ( Ja—j\ ) £y Ai-iUN 

. (j-ioJI Jp jj j—Lj jjJL y> ^JjJI j£j ) I jJLu 4)1 LI 


V 



J * ft [ : '^y <jl (Jjlse~* l*Sli IJJj 

• U^J J* ^* (*^ 

J*jl*.ll j ^io -1 <_,* l^jil Lull jJI J~Jalll i t>-L. (jl ^ pCjll Jcj 

U*_J * a- 1 * Jl * 7 ^^ V>^ • ^ C -J^ jit l~* 0~J l^li < <LaAl 4_all jll 

<ju jili. iJt jwL:^ ij'Lo j-alc v_l^ ‘ i_Jlft=L. pjlc J*lk!l J 
Jl ^jo L5" ^J- V t“*'^l •—•••ill i_jUt^»I (j \jj ^*.* 1 j)l _a.aU i_iUt-iftl 
£T" j 3 * — ' Uil jJI J& ^T.i-I ic^ j v_i1 ^Vl 

(j ^*Liil J f (J* £j*J 1 ^**lj !*—• y ( L&- j) ) 

c#* - *— 7 ^ Jo- uj-iJ (I la] Li£3j . ^Ij* 

U^J c \jJ-0 tk,Jao ^ j*. j)l ^Ja3 J* jS ~ I J»LUI J .fj j.Aj 

^lL«aj Jl» < < Jll»'Vl (j* JIc illla_» ( < j^A> J-Jalj iC. L -a ^A 4ui » j£j 

jc tela jXat <jl Lf”jal ^li^ll J*jJI j jklil ll*j»l lilj . ^SIJI iiJoji 

4 J~ l r li ^ ^ 4?l^ ^ {^y* >|J L^ i3 j*a ^Lmm*rn y 

J' &■?, (i 6 ^ -aj V_, . ij&j j*i : i-_* _,H ci-tj J 

J i-»ilj y£.> jl Ji.i 0»^>l 4Jai!*M t_iilJ»jJI j ( yk^> j! yS~ Ji»- 
J*i^ Je>- jl Afte^C (jl J jl 5l»-lc J^lill t>l l^L fj* 

l oML^I j\~ (i ^ < *? Jt^ U Juc I jt*"! JL»l-iuH 

. jlJil ijlj 

Uit ol* 4 *. y ijl»jul| j»jl*JI Ai~l» tjrj±> O ^ I (1)1^ llj 

L 4 ^j)l ^^iftolll I j»_j , 4jljju.ll 4 j jOelll t j^AaJI J ^«aiftc— ) 

yAiJI j5Cl)l jus jil olc«JI t^JU-l li^Jaj j Jit Lit ( tuj | L«il j t*Ju 


A 



fijo-VI <j jjl) I J jLrcMI IJ^, jM j ( ^Ull 

N j JaL-sJI ^y jf ‘Lmt j)I Zjj}\ }UI y T yS' Tjuj IAo- jjw j 

j . «j*- j)l y **■ j ; ( i^UUzJI i.i — Ull o*sl j)l < Tjtil < jJ«<w 
4 ^abJ) »jm j)l jjia*Lj J jUij < cjl*ll jjJI y TjJIj 1*1. (JjUij 

JIaJI ( ; ^j — aa)I [^a \ ji 4»«jl j t Tj^l JjLiiij ^ yuiL^ j*l« jjoitSj 
4 Ajll Jl Jl£ Lm »\ jJI bOA jJjlii c^jJI ^*51 jll> OJA Vj . <_> jit 

4jI1 Lf^ 4 JT*^ ^ * 4-A jiu ^0)l 

<Ljj»»xLI ui-*i of !*> . ■■» yji yUl U jO*j t i*i yljkll yj | 1 

,^-HaJI IJaj . J_j j* Jxp Liuf t y m~*JjJI uli IJLSLaj . l*j_jl£ 

u* ^ j^ 1 *jj^ ^^1 c^>f oii : Sj j»J| <j| ^ jUll j^x ^JLJLi jjjJLI 
XyZ Sy Uall *fU y ylj j-ill j»JUJl A*+» (jli L* yj t iIi>-5UI \+iJ£>j of JJ 

*kje^' ) i$j ( ) J ^ •‘VrJ * yyll 1 /*^ 

>iH j M. Goblot( jl'j* ) jli- VI 1 *aU^-I yJl JLSLiiVl i*SUil ( li^ydl 
jJ~t» L* (Jp 1 i jiaJl bIa J—1! jj-L-ts" jiJLi iljlill ijJkiM IU>j . J\ 
<ii» jCm of j * y^j • 1 (j t u 

\£ AajImJI A**** * I I lij L^ y& 1 wi ^ P ^ yOO* ! Oj^J . U — jl Lfil . Ai L^ilLjjl 4|^| >■!.'■ J 

. L5 jT OVl JLu if-* jiJI ojLp) . iiLJiJl HjjAi ^jjli««dl 


< <J yJI V yJUfl JJJ5C4UJ ^JLil J\ tff Ijlj 

t_^>m jjj— ilfl lo_*_j . ^1 <^kS“ y JUdVI k— .► j 

j -i*~— Jl Jpj Oi*il Ja-j jL#iV) Ttb 5jji JJI k_i jJLifl ^aJj 



t f yj i yi- 1 jjCi ^j*)i j^Ca!i <ji jw- , ^.r jti 

« i*ilj)l t — Lu (jjiUJlJ^L J l Ja._JI^ JAaII Ijl < Jlaj ((,* i yt JS- j^m 

otc^*!! l — p ^Jl Jl» VI i*~ (/jl-j . jill 2—Lt *apUJ|j 

t—^—AJ &j.J3’vl.'i jj* tc y tiALlS^ t Aj jjLI AI^aII 

wiU. a I J>uU J-to U Jl JL^I . V laU Jl liU 0* jsJ 

)l lT Ai_i» A_<U)I Ai_ii)l £ w aa 3 V liU Ai_li (jl juL . j < J Jj^II 

• ^ V ^Lp- j- 1 (jl : Nietzsche ( <iLj ) J^aj , AcaaJI 

aJLao- JS^ j . »l^~ jj.i Je JajJ! jilt jj jffj } I jillc j <^^j)l lj*j 

d) ji Jj J.&- Aj ^j} ' j i ^£>^\t -U Ul p-U-W’ 

. ; ^iLil 

l^l J) *^*~ J Jf* 4i jaII ^1 tf J9t aJI IpAA f 

^ w Ju) V ^ jfr-b La-* Autl— l ^JaJ! ^ UfjUJ ol jiiJ 

^JCaJI ^ ^ ■ ^jl^J 1 ^ , 4 . .«m j d Jj «a>- #1) j\) L*^ L * ji ‘Aoc-.-*- ( ^-<1^11 jSZaII 

i_^l ^ ^*A— Uj M ! ^ ^jm ^(. \jM U? j*} 

U 1^1 j , -ij 4i.la.lA 4jl^^o *^4» ^** ^ ^ ) 

l^hlfr i ft A aI ^ jjnJ 

^ <1 1^1 1^*1 a £JL>jJp>l lIj liU 1 »A* jCll) 3^1^ Ml ^>j9baU M 

J i-S^ fL^I l U -Xr>- ^1 d Jim.* juIaJI ^>1 i oLu ^1 

<1>1 w*^ I j)l £j* <j^ ( fj* Jji jJp oIa- 5^ ^1 1^1 j i 

^J^UJJ ijo jljtlJI ^ (jij j , ***" *.i* 

i i-UiijI M 5-»-CAl SAjaX^I w>Ia 1I ^ ^ Valeur dilemnatique ) 
i Einstein ( ^ — !)UI J' 



i-Jilj *JI i— >1— »■ j i Bnhr ( jjJ ) 4sL^— — }UI 

iill-l j i <jl iJla jl J jU»a . j . 4»j^cLl»i - yJL lj»»— i (jl (j^-l 

^ t_*i»- 1 _Tj^J *^11 i-J j&> - 'M L*- J ciil jv» * LobJCI 4.A— la)l 

. ia*. iJ j 

»jL* (_j : |Vfi^ > L_iU:^l a»l_j JT a! ii j 

jyiUCj ^jJI Ja~— Jl ^L-iljy tp_ji ii (jl oSju j < J,T -jjbJI 

_^» > ill ^ . icJkiJI _^VI 1—ilxU l^aUjj sX abl — *UH ^U-jb 

, dj JLii jVI A—Alil ^LaJ |i 4*a_U_}l Mil A** a. "a (jl . !»**• y 

JjCJI wiUtJI ^xil j5Ci II ^j)l acL_ll lilj 

^.11 ijdbjl Mil iLa_'il jjl . i«l5"” i- X* ^jl^jJI a) j-^xi j f j 

j^^/lj .^rJkSlI jfZ.i)\ |* i j<j i iJu iaJbjNI i-xAl^jl^U ^ oti.i 

^ jkt a it i j^V Jju (ib ^ Jl sXji'l y^UJI >U)I JfclJ (i I j* 

oLi^ A Ulrf AjU.— ( J,orL*j . Arf»SLII i i y*ll oUi? ^ Laia* Tj y 

, ^L^4>l*llj ( k JAlIj (XJIjA ^*»JI ljf*l jl—Vl J ( JM J.^.Mlj A ■ 

»al-l *a*j . iubl • jfCi) ^aj j^c ^3 uitU^Ji »a* (j« alL« JT "j 
, aKj jb »ju>- jj t ^_a~S” * a»- J 

j4^*c>l - iy»" _j)^«.i-j v il jl«jVI I a* pbl _ ti*^ i 

^>1 ^'o tjl »lv» ifili £>l ^ wXiT" ^ ju*j ^ ^.ilj ) 

y^*ilty* Jh. -j A3~~* SJao- 4*^t ja^AaJI ( ^il jJI ^ 

l)^* - ^^fc—l^all j \ ^^1 •^• aL> • j ( jl 

ujL- 1 bjOilJI U (juJ j 2> I X Vj , [ j^i.ll J Oyj ( |vl ll*JI ^ <ju 



AA 4JL b ji- la-J {j I j . Ijl t*l» J»- oil ^JaJI 4,jlw 

1j *» < 1)1 J-* Michelson ( ) UjL» («-^ 

Jfj .( joVI ) je 3-adl £-««*3 *_kU.3 lyi ($ J £) (T jJI 

£)l . — a*p J ^p (jjjP- 1 <1) »U* J jl Iflla 4— l—JI 4.» jt>t!lH J.AP (j*L»l 

, ^ ijCli I J Aa j)cCa j 4*»U£l 4j j£ (jlS^ ( (j’ j~j J 4* jliUi j 4 L_JI AijoCW » .i* 

1*4® Jpj • ^ 4ft—U 4 4j j&o-N (J> 4 44.5a 4 l^44o-j 

t . _ ' £ 

_1,jO N <UcJU.II *Jk» (jl JLj . L» _jS LjU;I 4j j£ IjaIw» JL&-I ( b j£ ^ jC*J 

lal VI ^uJ! ;ju»- 0j& V i^l < bjC. 4,1 a ^ Jl Jim jliVl 
4—1 ja i_r j j-Vj» 5 ij— .1 1 4 j jo dU VI <Jju^ V U IJL *j < 4*13 k— j|S^ 

*1 jO-l hjj'* 4~ J _^dil II (jl 4 T j<p- 1 J . 4»li ii^Ja, J* T*A» • A-e- 

4i_l*JI Jp dJ.J- 1 JS" >4, Jo- 3J,*- /<——) ^4*11 Jau— *.11 (JjIjlII l*A*j . . -J jO&JI 

^ J> J j HJ^I f 4*JCll | <_«LuaJI ^Jp jd, 4 jV i^l»JI 

♦ Uab -1> li.AcvU, l^,l^l A-A Uli ^jljH 4kJ <j I . ^j.*— • 

^*5! j)lk_*P>4ll <jl 4 jJ*«JI <1)1 4** 4 il JA j j>cUII IJlP jjp 

e-Ao-j £_dat_,V U* (jl j . jl ^*JU.l ^kjU.II (jVaLi, ^A«JI -*JJ.I j 

^ . lal— J I— Jlo- JliV 4jl»JyliJI j»jl*il jjliai ^ii 4 Lj.c IjUj, oilji (1)1 

4Jl5t 4tli j) Jl^V ill jS” j 4 S-le-l j 4aia ^Jl jll (j~—l <J-4< 

l_Jl^ jll jU Jp 4— kl—l CjV ^L» (_)<=> jiJ jl l^a— j j — 4j i^l j 4 aJLLw — 
4, jJajJI JjUWe £)\ . I^e-Lojl J ^~U- lJl»- . .jl- lj* j _j , <Lju jo a !lil 

dL j 4,.lSt jl 4kU j£- 45, Jk> 4,1 J»^ l^l J»- 45ujj ki&- Cjli^U (jA 4jjOcVlj 
4i< jlaJI J I ; iUa ^lul (jCt <1)1 Iu^jc j , l^.wju -1» LaZc— V 1 Jp l^j>U j» 

, LjP ja a -X^ (4 la I Ifk'OP* *)5 ju Sjl-kll 


\ V 



JL*il j!l i>j JjWl o' <Ip' vl.fr L" J* 

fisljutl oliJLiJI frill » AijJJ 4jT" i)j«lj (1)1 ^--ia~— 1 4ll*J . *J4*"j 
J»Lo 3 fJliilj . JifrJI ”J**J j £*' j)' ^*JI Jal^j ^ cf" 3fj^' 

i»Lll »*u jj . "j-U' j^Ctll V-^' £»' jll <y v--**i* j" JiUll 
t julNl LL»* j tfjL jJI i-jJUl iiU) < 0'*>" <->} o' «--£ ijy»3)l 

, yi»JI A-fr-jJI L j~*JI ^ tfr* ^ 

i_jl)jt»llll i)Ljl jsj j *Jl)li)l Ja*j ( j*el <fr.ji l Jfr-Jji Nt f 

Ijli ? «JIS yfrUI JJ~J1 Jlf Jl t ^.JU jlljJI 4 It— < L-vJ\ 

I jlij ( J ^Lall ji- ( _j£jUI ) £* JJwli)l ( 4*~Ul ) (j^jW (j* 

?4»Uu)l i-- J d)Uj ^JUJI J jMI i_i j*l)l i~tj ju 4£jU* ojJj -Ua£ 

4cL ( jlljJI J jjlfr- Jiltl — liVl q» — U £-*> »f_^- 4>1j 

{ *i ^ 4 k .— j ( bl ) il'j s l j ol pFJ ot LJ ¥ fJfr-lj 

dj Ji£j 'Jl Uli. lil Ul ¥ 4x ^mll ^ ^-jujll i 4ila 1^1/ ^jL»- 
4-*-j \ Jj'l— r ^JLjJI <1)^ 0^ l«“k j"J' »if* 

i)j £- 3 ijt fa* "J-O , w **XJ *^r* <3 <Sj o'j ( yJ*" j^»JI 

. Djl ^Ut* 


liUd 4 (£j?U 4~JjJI 4jcU.II ^ (£y ( (£ 4x-t> y* t U*J j 
Lm ixljfr.'Jlj 4-JI j)l 4«jUI iiUjj4 ) Jp'Jl ix^x^ll J1L ^i»tl 

Jic (3' f Lalande ( -o'J'J ) J jL (£* ( ^iaJU • 4x yj » _^ll »LU i 

J jJj , JjU ^1 ( lij'sl 4».jJl»j ( ljul i-iJLg Jj t w— fr-j *Ll^i 

l « ~ * i'J UX«J»I jli . 4)1 — * il < O' * Ojjt U jtfr-VI Ivl* 


sr 



1 J-r^ 1 j o* & i--< u£-t j?r mi ^ii _^i .1 jt 

,jl ^ • J^ij Ji^iU jlUl) iSalfrj • JjBMI Jt IjTjjii i jl j 

0 C ^ 0> ^.j 1 ^ Ji < ^^jCJl Jp < If 

jlU^yC) illiilj : ^^Ml _, < mUIj < f UH >1 fc^JI 

y-Xi i]aC.jA Jj A jU.5 C 4 UJI JUli-l £)l ^il jJ|j _ 4*1 £ ^cUmJL* 

^ jf* ji (J*- 1 ^•-*-' e j ( tJI ^Iju L* j.Ic i_j jUlJI Jl JjL*JI 

y> y *UD jlWJ Dls IjJj .. jj^I jUbl h^-A jfZ.iil j^j,j i hjij 
* J i C ^JJJ) ( J>* f J*> ^JLaJI_j . JJWL* 

j5Ca.II £ 4>U £jJ>jJ} Ljlill J*b {jlj , p jjvill ^Ll ^ JSj 

. II 

jj c ‘•■il—f Ml £jJ4i Jj^.1 Ijl * jll ^1 ifllj ^| 

<i t#*' JT^i ^ *"* J*M ilocVI VJ^i . ( dj * Jjdl ) O^A-1 

lijl : jjjU wbf j jS ' ij ^jl j ji j . ^-«UJI jza J|{T-Ct 

JjL*Ij L»4x ,joL> Ao- Jj Jo- lift _) . f jlfii'l o j^Jaj M J ( £»1j)l Js £* jO 

ajI jJp LJ jfiaj *1 i~* < £>■<» O' <j^-l j f # jftU? O c *— * 5 *^ _^»Ml 
<jl ji*lil . ijCS' ,Jil jl»j •S' jJj £>l LlJc v-jjO ( diliMt .S' y 

U*—_j ^ jj-Jj . 0^*4^ VI ^_jllaJI ii _jil 

. Ccj^jil »li.j I lij ji» CJLaii* iJlUj; «, j j*aiJ Li jC 'at Ml i,t jJ > jll 

JS" (J*l— I 4 IIxj ^JJI j_J~-.il aJUJI <j jJbJI >4A j^C !) j 

t I_iL. ( Ajaa-iUI (jl ! iJI^I £ I^ZbIj^i j»bcl L* ( 4*C jJa ja ii jAla 

JiMI jjp £9e«si (jAj <■ jiaJI jj j' 3 jV olbL^I ii^ J,l 


\£ 



. iJLi-l 4Ja>^ll U1 jJLS'jl tijNI 2Ja&-^U <jl ji- ^ * jjNl i jJ I 
Jjj) L — _|ll { SjJiUli ^IjjJI Jp fjA (jl 

dj*- _^JaJ l^l f <la»^U <_f j ' — * jt t TjlkJ j! C 4ajUt i J&j ^jla-5 jl 

jJl iLo >A.*3 j < jJlil 1^1*3 j f ^*1 jkJI >J u «a 3 _) ( 

jj* j jaelJI J,l <lla»^UI ( Jijb L* j , i»L»JI a «Ui Jolt' 

wl> 3 1 * jjal... • 4 U 4 M i* j*II oLaJ! *Me» ala>j< (jl «-=u 

ti ^ < ol jil < — Jli W>ia3 J ij&tj < (ykaj _J f ^iia<AJ <jl o j»lkl) 

ob^Jaj ym O-vjJ Ol jj V | (jl juJI £• j . ol jil (£ jl^Jk 
. i_JL> JlT (j-* jlaJI j&jIJJIj 4s»iX* ol j*ll» £ jji 

JjiJallj 4— «LJI i ^*LlaJI Cf,j JUu Jad- j-1 Jh f- l*i» 

<j®*? «Uj t L»ja jfv j!S £)l l^L fj* ijl Za Jf^o- *jl Jj <• ( fj * jj ) 

4___^*JI 4««ljjJl ( }Ui J^liatl Jl < £,j jl ' JJ olaouaJ 
olj»Uai| CUJI i-ljOJI k-jjJt o*l u* ( Le» ) i-'ij*UaJ| 

l* V 1 ' ^ t-iijl* (£ jU l^l] . ( <J8J yA j'S J 

^*JI Ul . «j|ja,*^ • jJsl ol jwll u] 

<J ^ >^1^1 ^Li^iVI Jp jJa f *IU_j *j f juj 

^oA-l ^«1| JsULJIj , ^JjJI ^liJuV\» 

JjMI <.lil j — Jj j* OyOjI i)1 A*J ( JlJI ijy* |JLc »L J,l 
J<j 3J*P I^.J JW yJJI , jiUJf ijy* J* JijJI jX!^Jp Jl - 

^ i^u 



oLJI ii (j-lisL Ji*l jm .ill , J-,ULj Jj j 

l — fc t Jit I jW ouV^iUI jjJ- 1 iib l^i.13 j)l L_J J\ UJUJI 

jjLliiljoi-l Olj i-aSJI .i* Rcnouvier ( ) 

J 6 ( ) V* fc J?*iJ 1 o!A«i*il JL Jl sju <• i<-L. J_/t J*J 

Jf oj^ m tl i ; Jbl JjClJI 
< tflij j* b*->- (j*j < <>I.U t<|5^ ) (jjSCj (1)1 Ulj < JbJbtlll Jjj')/ 

<> .' t* < ^Jl li.* <ji j;* . t <N1 Cij*- Vj UlfCc'i/ 

^»^/l (1)1 ( fU **-j ij . ^ui ^ll ; t)!3 t^e- »o*U 

• dy* iy*hw <X&- L*.Up i 4 ^ilxL* 

j* ;•**-_$ j9»JI li* _^*JI ji *juT" 

Cr* i ; V j*'j> rfci ( ifil* Jll. . ic^la- wi’ltjj l^Li J jt 

^ i t ,«— 1,> ifil ( , T jJb Abe jA^a* J A #1 ■f,.,.> » Jl jpl 

jjJll j» < i< »L*.bCi1 Jl <uii*bj tL^jCJI j» (JlsziNl li* b j) 

u) _jU-j ^»*il li» Jp_j . ( *bjijj ) (jrilJI jbJi J*ll Jl (Jj^l! 

jJu f tljlJ Jil j ( Lji I i—»Uail (jo'iijJ*- a jji < jl*j<iJI JbJI Jj*- 

j£L All _» . ijuliill &JUJI j Ujl^ j)l L)l?-bl Jatl <y xiUil b 

* — * -II A^wbbl {J* j\) (jl 1*>- ti — ■'• ; j^ill yiajl 

• p.^ jl iu.1 

Rtnouvifr ; Lcs - V s A • A^Jli-l «lt^iiUJ.| jij j ( ) ) 

- DRtmmes dc la Mela physique Pure . 

n 



-r- 

^di)l ill jal - Li-Ji _ iJjy'-J i_>ll£UI la* t>! 

Jjl ( l>Ll}l c**l aii . i— L-Ml *Ja»- jlfi»l f f b * J < ^U*” <i 
j,\ijH U±\ & bjJ'W U^T X jM ;*JI iJ»-j 6' ‘ oi!U 

ijtfj ( j0jL*j I ■*U jioi - 1 b* <1)1 j l i j i “ ~A Alf l- SlU- fcJI 

L_jILL» Iclijl j^ai )l ^aJIgtjjb £)V ^ li* (Jj*j j ( Lv^l _^L»jl ) 

l Jaull J J^i&l CjUtijui jjl J *-**1 jjl Oj { l iilUl <«J>a* j ijjll wJtij* <JO 

o ’ i |IL*JI 4_^> Vj ^ <fjLu*-Ml waUIj j^lJI j.11 £*j 
j5C*JI 4 ji* il ^^*)j 4 jLj iju ^<jJI ^ 

iJJj ♦ 4i~# J J jjC* J5”" <JU <£ tjj*- J I*Ujulj L*#lj t.«L**il ^u J Lu y<UJ! 
ai j , olill <iw— ill »a* jUi ^)l J ^*AW jj* jU5”"VI *Ue ^jaL yii-j |1 
( ^il jll J l-J il la alj ( <J^*»*JI »a* nf y£ <jl tdul LjU 5C* ^ (jlS^ 

£-a««su)l j.la l* <jui — 1» w *lL» liaij -uIT j tflirf JT” ^-Ull 

I*.«j»- ^_iLL> j*d)l ^a .* (J-ialll i^l I*l a t-iUu t^jLi^'lII 

\£" 4iJ»j)l »a* $' j f JUUXJI Cj,)ffj aJbtf (jie- L*L*J" 

. ,_^jl *jL ^wi»l .^iaJl 

Jc o'ljjUli-* «]L* i-U.ll » j>ll»JI *Jt li _,paJ^JJI JjJU la* ^ 

a__>j , J'^-JI la* j)L» ^ <«fc*l _j)l U^l LUjotti ail ? j^l j^jill 

^ L^l la^ (j-*. a^S~ Jill ^j^ll ^1 5c j lull JJUll £-**; (^ 

Ida III j^o ai la* . if ji *j c#^y jl ufia^ i*lil y li i 


>V 



— J <L-«L«I <Ualj ifillj — 1 j* (jl jjt . * j’I JL.J* ijA 

. 4_jli j^aJI j { iSyJ 1 ^ j**N j < Ji*)l 3»» jiiU o bill jjuo V 

^ f)la jlj ; jJUl iiiili-l j » ^l.J \o oIjLj ^m-s tjl jU- Itjj 

lu* (joitj U < ii j-UjMIj < ft jjUJI C>J^ 

bil liDj ^jC’ J j»l jjj'Jl lj* j\ J.i- L*JlIc , liz^ 

At j jll^J*JI j^~A)\ tfAtaj ( <u»-lj5j^U i>ji jtll I»»l jjJI It jj jOU»» 

U JiAj . D'A)«ift > 

Sj<AJI illi JU* . ;,* Lll 3JUII iiJjUl Ii*. nJUtAft* | 4«> j 

IAj j { i jll 4. «aL* £ k++j LU (j _j5Cj (jl JbM I — J‘ (jL i|j laJI 

jjl jJI j . SJte- J* j Itli (jl t£j sUCpMI jjia j 

iW* £ iiU iiai ^ — jJCill J1 JKaj L-* of oi 4jl jj df»jLI 

i Lil I jj* j . »j.*-j y»j j] ^jf^sS *jl» — j/ (jl^c 

Joa- (jA lUe. J tj — i J*1 i3j& ( { L»-jJjI)I ) - 1 - — 1 (jl ( 

. (jj^LxU *U a 



( A li-li-l ftJtt-l* ^A* 3 £-r^ 

Ai^xJ 4 .nJljJI oli-UJI kjlrfjl o 0 '^ e '—^ <1^ •'^iJ' J5" J 

yi j. jJI Jiaj ^mu (yj . ) JUft- 

J t ^jJJu <j». 1 jiK" *> ^ V* 1 -* 

4 i jaTj 4 JjI ji J ul il jail ( ij*jl\ ) f ui io^lj i*ia OjijH 

*a*.lj i-i» f J*> ij ) 3 • ■‘j-Aft-j J 3 ^ 

NA 



) tj* v*rl '•** “V-^ 1 <i ^ 

I j, k jjLi Uxic f U -ip- ijl tS^ j* 1 * 4 j/ J* 

. 14 Jl J--' V aiuu i-LJuiJI i-o-UI ^ w-T JUI 
wo5^ Ji)l_j ^Jli-I JLaAiNU Jjt jJ^ti < ^ L/'jJ— LjI 

Jy*. J^iJI IJa . iJ-lSjl vil 2-Xil j) JA j.L.1 _iju oL J^l5j t^jJI 

JswjI j UjJU Ju-LJI ij* Ji».H J/ £>Ly V ^*>a* ^Ist* OS***^ 

. uis:^ jfcii 

^5 jJ^lll dUfeUI j^iaJ j.5"" Ju jjp *- , l | jj 4 \J a J a ^ m ^ 

. J41 4^)1 j j^u- <y Uul iAt4 

( jji! u1»jK ^ j , — ~*-^ J»L—a •— 4 LSI ^* _ 

— j Sslll : Xj'tfl 4 jsjH . — il*JI ^ 

* j I 

£»ljU L j tS-/ 1 Ll jia-il k^JuJ i Jl>-Vl iJLSLil • i> (jl (Sj^J 
J*Ljj 0l 1*1) J M (J** 4»«> Jj&lH ^Jp . * ») j 

<itu~JI jljliVl JUIjo U <( SjJSSJI Li>- jl j+SL^jY I ) 
t£ V'**' t£*^l w-S"* Jill yl (£jW . jn 9^I yJ*JI j^iil jJ* 

_~5"* JUI 4 i» Ti/' _j <i *L _** ii-jjJ-l 4JI (J jjp 

£**l jll w ~S ~ jdl ( j^iil l>i* t)l t)l—J 4 t**~*“J • ( ) 

Ljl 1 >jI yil <JjL.j_jil J_j jj* (^>1)1 (Jj^I jjJL ^ 4 ji-l 


. ( i-J jISjsMJI Lo-j}j»i«jV! ) 



^1 Jj ^ £j(ptho J J0 yill ^ 

^_r*r • — >15^" *>- j Ji <ll& 1I c jji ^scii— j . ^tfULI jyAaJI j £~ ill 1|- (J®*-' 

j~tfi ^..-llJI £j ji)\ jl j^tc ^IdJI (j ji)l t\iyi (j* li*JL>-i ^yU — i ji)Ll» 

*b jrtlJI ,jl ( l-i* ^ < (Sy^-J . (lr df *\‘jP o* 

i-UJI iy-jj j ii j*LI «Uj j s- jj* i.Li>- Llssi* yjii» 

. »iy- jji jt 


Y- 











* aJ bJ) j jhj ^ *4-1 j ^ L*»»J 

^ <jl ji*Jj ^*S~ jift j J^i-I £j^J _4 • TjjJa) Jl* 4 _**AlAI 
li)j i ^.JaJI jjCill vj^ ci u* JV-* jJ 
^LJI 4^j o - * ^ 4c Lwj 1^ ^ Luflj 1 qU ^1 LJp ^ 

LH J (««<• 1^*1 1 a*)I Lj 09 *^ 1 (J^ L*Jp imJ 4jIj , jJ® l^S j<\\* iJoi-l 

• ■ “ m • m ••*» “ * 

; ^*- jl _j5C_~ 4jla jll — jL* J^l juL) j 

4-LIJc iJjj jWI c,*li ^il| JjJ-I J*Iju <ji Lie ^.jC. _ ^ 

(£j ^Jl i-~JuJI »jlalll tills alaul j ^i*JI <_**Jill *J l Ua pl_ji J 
» Ujjltf'lf t»B oil j\ jjJ. j tiiu* tju. 

1 a _» J ( i^.J l« Jk J l tjiJb.ll jsjyi . Lx jjl Up 1. — y 

LlSj ( OLaaldll *iA* (JVJ AjcLaJI JjUJI ^*•0 jjtfxUe—fi (jl ^1 lii _^L»«Ll 

• * j*$\ * L — (^1 

dLfcUJ bs£j-l3 tj y^> ^Jaj dJ* ijA })1 .iJfe’ Uj 
J[L»j *JIj^j j3ti)l(_}l^j*5lUl4».A-%i5*” jiii jlj ^»r (jajtij (jl bJc £jli ( *l>j^iJI 
I IfO-jlaj ^l\ i~p . JjLjl ^! U j4„» J ^Jklil j50ll (£jJaJI 
■i-skdlilOl TjcS"" tilriltJbai iL^ljll »l >ill j iaJijI'^UI cjLjl^I 
( j > ) *j ^Ji_j t$-JI yi— JjLHUJ-I U j4j jLicVl Ij^j . Uj^/I 

4>JI Ujli! O ^ rfjjl ^jljJs-JI c 5Uyi J-LL *jUc Poincare 
. (J<<a^l li* (j* iJbJI • jiiJI £ n tLi>| ) ! J* <jjl ^ j'Ji- L>^J • 


YV 



iuo- jH jl jf oi) ( «_>l jL-oVl ;_> 1* ^1 Jwaj £)l yi j 
cjV— ►j Euclide ^ J-iSjl ) w*j jli ; J,»VI JJjjJaJf 

qI I jjSItl JI-j ( j* j* jJ» j)l j^Cill jjXJj 4 SJn Jit jil _jj ii- yill 

Kant ( cdi ) &1 (Jj**- JSaJI <_rl*l ^yjoL.VI ^JlAI IJIa 

vZ~+~~ ijll* Isli . ,Ji*D ^xAl »»Lj ^JlAI »lLi] CiUU 4 jLo.II ( Ja ^Jc ill] 
^LjuVls^sL* y.ot^Sj V} ( ) ^aAII jlijl jJbdl IjA L-juU 

4jU«»4fc jfij <J jS)l £jl ^ . ^i*JI w*>iU i 4jls ( ji«JI 

£j\c'jjj^> L>Lul jui (jl jJH tfA)j !*c j)Ij j . tec Js 4 ) 

^ ,j4*ca11 o U_A (^j AlJj ll ^ L) jJJ 4 a* 1 j (jLi 

4»».A.jU ljI ) ; Hoisted ( jCJU } Jli Jti j . jLJVI JSjJI 

|j-> J3 4c jlallls . t l *y^" T j r*f IAY“* ii Juli jlyJI - 

jAIJLo-tjj* jjj* £* « jji* j^UJI £ jj/l Al^ ^ iJliiT VI 

* _y*Vl *Ij ZlL—JJ 4*0- 

Jdjl jlly wAIsajCw D'Alembert ( jvlla ) 

<jl t Jjililrl 04 4jL5o- 4 ) jJaJI bJU jJjliJ jjl til < (jl*j; Ji' Aj jlii i/Lx 
< j * 1 J j , tiUs V^_/ O^i / f - **"! ul* 4 t-Aljj tilo- JjlU 
l) j*JI Al^ jp- 4^, juil ilXt £-—* Jv (i Ajl JUjlai-l 

jjn A 4jtflS • jjd Ij^ 5 * IJU j jjJ SjlUl ^ITj . 

pJU.c • J?C 4 jU* t)lS^ Loj 4 Is \ j£JLa j JUi ^ j)l • Jjjlil 

. [|^0c*o iliU-jbJI 4il*- £la aL*J I it jiujl (4* <3 ^*"Vl 



_jul1 (£Zjt' ti»jl U*j . j fcjl ‘-jbj'V *jll 

. i)Lll 2*-W J-* Jlic' J. 1, jf^d\ 

, t jUL^"~ s <n <— >js ^'l^-ill Cx* ^* £ j^ tJviiMl Ij* I jij 
( jvicjylUl <j _, aJI ^ Lambert ( ) j Saccheri ( tSj^L* ) '-**J 

j Taurinus( W^Jy ) j"- 6 ti O'*-) ‘ — 

ujsU> j»L*l < Ujl ji! ^^A-j t pjk-J “bjkj f^l De .Tilly 

< jfhj i dLli J>* (vijll < ^-Jjll dlUl J^c ^C_, • dj-jU -.it 

J.L.J ail . ^Jl j iSjjUl <y £j» «jl <y j* > 1 *^alf ^ (v t ^l ^jit jl o'j 
jlrfjljll fJf i* uALllJ^I jl a* L* gil jJl g 4 ^> 

<_j jtcl jj j _ <Ljji.ll IZill JJa—Kj ( |1 j , »ji Ji 

(j! La<1 g£ j _ *iJ£ll gl»-J ilia'll ( jj-jXi*! ) 4~oi j jul-j 
oLi-J £ di_)i •Xih-jj f ^xAiy N j*-a ig^J 

^ Is jo- jll 0 «Ja*JI _yl jJ.ll ^ -• j--~ » ®3jo.jil Js»jLi-l 

IjjJ . 4)li j3e*J1 bJjJfi — tbjLlJ i— AJ ,t li- 1 Jj * 

( \JT j-a Jjj)ia».jb ( (Jjl SjjjUj , alA—a • ‘Lal&L* i.1— i— Jj^br 

is jJai-1 J— *- (jo> L«*- tl»li » jpljjJI , £,1 

( ij'JLi*] J ic jJ> J* t^c i_j jju jH i ^»li-l »Uiu.l < (f jl—l 1 ^ 4<.. Z' — 1 1 

»jj> 1 I J&-1 j ofeT (jl jj^ f (jlj[3 jajJI (jlUi- 1 ; i-iU(- 

j^ll 4«. jail 4c jJ, ji! 4jl-* .) LiJI jC*J ic _j*sjll 

* <^jl jil (J jlaJ- 

. A ^ illlill UJJl < ajoJU j! 3UI A~.ol| : uljlijV ( \ ) 
Barbarin : La Geometric non - euclidienne 

T 0 



•* ivl-lljl M) Ta_b- iJjVl ( 3ja„— Jl oUse-Mtl p%i*j 

. *Jj ji-l A— el* Jl i » jsiU AeLn.ll A«iJUJI I j (jl LftjL* Ul ^.U 

■d p f ,A *' J oljAll jji (jl Jl »J.j n£t>\ Jail (jl j ^31 Jl 

(J A*-j Jail JJLJlI |* f i— _^5cJI I 4 * jj*j • AjM*jl A.aI 1I (jlj ^Avi’ 

(JjU jZ~a if i 1 Jji J,l lie- jia«- l*JLSp ( ) . ,llae 

( ^j-.l a Jl P jj 0^"J I *-3 j*4« U«l!c < Ui ^*-j) jl Aillal) Jut—L Jl Jalll 

JjC jdiOl a^jJI UXcj A jl*~* (j |«eI"*-H Jai- I I* ^iaii-js> j ^Vjj __i_5"~ 
jjl) ( *.\p \ — )l (j J ilb il j . Vi UMtf 7- jl*- ^aUU a.>jJ- 
f A - e- Je* A^?le- Jj C A-jta Aa«e (J J A A—* jlS-i-J— VJ 1 l-a- J^e— — jVI 

A e-jl jje A»-j» Jlli J4_j . 3-5 1*- 33 Mp J3fj-lej jJaTU a j-sljte 3— j 

J{&a -U— — j J A jyAJ 3 . . a.) J 3j J — la J Mil ^iiale (jl 3» Jjil 
Jl J— 5J ^ (_ f J y j lj- ale- ^Jl 3 J 5 -M* I ^— *~*. (J\e- LJ| ^5 I J 1 J • Ja— J 

I U * L,U- ^ IU JliV gjl Jl £. ^cJI oir lil 1/ <J J-J 

• ( ^.Ja*JI b J I 4 JI Relate ( IaL- IT j * \a^Aa A a—3 I-lP 1^*11— a 

J*I^V A (_£ j“„ll ( j£ JCj.1 » j^CJI Jp <.JL> (_^*j A A.iJs>JI Ai J Jl 

M. Barbarin ( (jljj^ ) ■5l**»Vl I ii_vJ| At>- jj ^ A-'e v_> ^tlL» (Jlj_j , •w 

lil ail JlS.ll (^Ijll ( crjZjjj ) o& lAtl <C*** »A^* 4 j 1 jf j Uxi 

J w— . 4 Uj diJ 4a 4-jS-fi.a- _^c A— ali-J ^ j Ap ^-5 

1 3 J Lua^- A CJ^ A— ^*11 _i5 -^iai- I l^lc ^5t^J A*lae-* 

A A— li- 1 A_P^^e Jl Jlc (^11 A^li-I aLd— 1» i (£ j~~X I (J J Att-aS— LI 

■ A-di Beltrami ( ) »-_• Ld-l5** ! j *j jO l* 4*-^ *1$^ J?’ 1 

J.I L«X* ( ■£ {y ( J*il Jj , ( '\ LU t>*ol 4*j » jCH 


• V jj^ill • liljlljll ( s ) 


n 



t c £-Ui jl foe? U-L* l>jh> J,\ UijJai i^SI-ll lrjLi-\ 

I^aUU j l^*l_j»j ( Wj^jy ) Jrl <£y~ 

.{>• je- j * J-L^j 1 { Jx* HI ) <Jj«.~JI ialjj J>- j i-j>\}\ 

*■ 

Ujj3 ^-*-(>•'^1 ^Uil jjJjo Vtj ~ jCfCj u )al (c_>fAU) 

. (iJA T-ij-A^ jji-t j)l 


<j* I J«j Js=»I/ t (£ j**l 4^* C*J 

X iuo Jai-I jtli ^Jil j* ^Ja.- ^ a *‘ ^ (J~*** , J * ^«1*~JI i^l Jai-I 

^Jit j Tj placl i>*J j^w-i iL«iljll <|£Lio» (jl , £»lj)l 

1(1 _L jLsi- 1 Ja>- 4_*§lj (jl (_Ja1 jt 1jC.Jj * ft j— «l-l I 4 a^i)L IiLdi>l 

J. Jfi* ItL, (jl '( I.ill Jiil Jj*->j. < ^_jL- (^1 oMjjl a j^5Cj (_£jS3 

l JL* ^ Ls ^-*** ji <jl— (Villi J-illj >_Jj jjtiH olijs^L (j-liJ lc I 

jA jjjaJ L (£aUI ^>1 j)l * cu j*.a) (_rL*t5*~ ^eLaj Ul £ 4*lc ijj^xlj , ^ j^LI 

l»jiic *i_e ^"Vlj . t»jL>-l Jf\ t ols_k.ll ^ ts*. _j* 

• i_rLi (jl I u*J ^Laj (_^l »jl—MI ij* l*A Jj Vj , ^»l*j)l £•— iljll (£ jX~J 
Jaoc» ; £— L <jl (j^ j\5^t ^v*Uil Jjc" »jL j ^jl, <Li>lij!l i,*5l j)l 

jLk (_j<»l;jll j^CiJ lj . ^si — ! LI Jai-I ^ S-*ilj jtfH ^ jVI (_rLs.ll 
1*^0- (Jj«.Jjl oil» j ^JLT Ml jjjCl j . JjJalllj JjUJIj (J jlsL.it 

•tjl V jiLlJI ilt S jilllil JlsL^^n jo (Jjsolll wilji a| Jj^I i—jljC ^isiNl 
. (^Ijjll *jli*L. (j^Xi <jl (j« (j^J* i) i*. j^l ^JsJI 

. -i/xisjl iLH S jjJll jv*«l^'l oil tTtfl 


* 


* 


\V 



Bolyai ( cfUji ) j Lobatchewsky ( ' ^l* la' 

(jV ( <J-»^ j (_J*3 ^ to-io-j ( ) <-l>jat-> 

J j 9t *5j ^ slaj< ijljUll _Lj 5\)l jlOa-Vl JjC Zt-UI 

u~*~ jk ( .jio'; j' ) o!; Jj 2 " y li-l o* j . SUa olidl 

t c-Ha * If-****' O’* y^~ ' 4-*«-A^a .. ■ j o 

((^-~*J~3^J) j*LkNj . 'f*— y> Vl If— . ji_ (jl *-ic j-bdJ 0* ois' J^tl 
J°“ u^ailo o c ^Ul o' **-j j utr J r » . o*->H o' *bj; 

(Jjl o' ^ JaT ~J i-i ji £y T tXj JJL J»elll Q* Jc S A* j*_j. 

t£ 1$°^ ^ c jto JI j~JI l«V_ — * O' ? w-t l^lO IfUkj L* 

L»- y j* S — iNl Ji'dai < Oj* 0 " '-" >— "J' <** J . ^lt _j Lb- _j) 

*. ^ N' t^-A-1* jl ^vUI o' i 0-***" 

U jC*ili ( ( (J*aO* 1 J » j^iL* O'* j}JI O fc j* J c * J '~* s '* 

»Ju ^e O-s' » «_ili>L o'*^" l>*'-»' (j 6 ol (/*^ j *W»- Oa' 

^ ole ^11 (JjJL_^ O'* jjaJUsH— 'j , A~S ~ Ull Caollla i~ai}\ 

»i* ol V'.^fCai (0* (_y-J^ • J'j-" ' j* ij? &‘'j£ A*j ( 

UjC*j ^Jl C«oj)l o'* ( *a»*- o*'a L* U-l o'* 'jJj • *<o*Ul* 

UUa j i ol ^ iJiJS _j*^ll Lai\ *Uj Am ol O^l L#* » j pI*- 

. _pjl I J* 

UXc (Cli^O T ji*b jXj La olp 'j* Aj 
iJjjj V o*»«* ( Pangeometrie ) OT ■**_} f \ Ao® **•* gi -a i * 

|.LlLjL J*ii (^»- till JU-Ij V Jjf "O'J ^ ^• 

YA 



4«*Ju yt- i-»lT Ac willUj Ij.i'l*/ jjll i)Ltl As*3 j . jrLju—l 

^AA ^ ^AJ ^ j) ^ {JA^ ^yC |«£h.Di ^-Lu-'ill A L^-dl ^ J 

■ — i $ I Ai jj — 1 { (^-ixll i/j \ J foi • ^t-i jAl!Lj c o »t^jLi)l 

I j*j . ( (j*-A-l*l ) ij* tj* jS ' I . ( Ij) J q* »_jJD 

Klein ( ) (JL/I < AAJJ i oj_y«aj . — j j A*j lc> JJ5s>eIu« jilJllfl 

Aj _ y Vj . Jl^t j til- J»»1^UI l*i» j f ( Aijls^j I_J< ) J 

Ldl ^ j>a)I Ai«»^ijf i £jC 

Ja^ J U JJI jiCiil ,jl iU:)l Li!. lil LUt f idUi fj* |»c j)lj . o\Jt 
(jL till JJj ( £lS! _,r V A.*,dl ^P (Jj— i- 1 I A* <jl Aj ji-i 

. iL.fcr.dl jfcLi!^ J/VI jddl <y Lsi^*. 

l_i** J (jl ^J-dl A„tt- J C-o- t JT Jp * Jj^ll 

tJ^U>- j^£> (jJAll (4*AMtX»A I ^ t_*J _^*D lAA 

j<j*J J-jjM 0^jlil)l (jl ^<aTj .flta ijj . 4 — c»-\a j) I iiiSlH ^ j. _ r alll £j jiH 

Ja1-I ^p tii— Lljcl ej^aJ i < i^J>\iJ^ A»J>ljil ) w.»A* i a^i.11 

* * * 

^P A*-^»lt^l ^aUl — > 4 ^*dui! ^A J £)l — Ia.ll 

j Ai J , ^uA^I Ja^-I L^ UaZc f^lall a J 

I A — A ( ^ AV* Ij. vt**^ *!L»A ^ Houel f ) 

O j j^-~~ 1 — * — a- j ; *^*Ac jIj *JU^ ii jli* ^»Atw.i j. 

. » T (j* \ 1 T A -t»L— . Si* j^5| ( \ J 
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■&* if £**J fi ^ ***-> ( l J* t pp' juv J 4 JY-X* 

. . . 4»„*.*ll 4~oJl <jl . {*a Iaa^ <jl { ) J ( ) 

<L1J>IaJ iilsUl pl*JI JaJ£LiII oj£ i>»- ( ^jJl |llc Ji Jb jJlj iXj 

^UJ! L-li Uoi iV 6' JJ J-fcJI U* JLiLo a* 4 jJLil y <jU 

c-;Ui (ji <ji Jijfr-'ili Jirf ^*j S < aUi oU**a 
ajjjoJijNl L»i . dli3 J 4*jUI >oa tjr}*-1 yL (jl ykJ., *ill 

U***J <3 U*^* * ( ‘iWj j (jjjiiie^l 

. t si-jb ojorf l^li Liz li:JI flaUI J (j JU *j qjJl ^jlsl 

J^aji LI : JjUj'ill 4 a jM 4, — 5~~ jdl 4 *~aJI y g j£Zi UsplJ Jjllf ii jlL* Jl 
• — a — 5^j pl*JI ~ fLlJL • 4^4 -ma-JI ,j^>I _^JI *«ao^ aJLUj a a La Jp 

4 ^jO-Vl jl 4 4 <jL. * l)l Cjli>l jliMl l_JO^ 4,jS^lJI <L.oJI j f IJJ"" oliljLjl 
, L* i^jl^ IJi^l p » Cu LbJa 'J W I**3 (1)1 J jl ijStt IjJlLuo 
J feL J iOr-lA^^/l 4** 0^4 1 O^ lo^vAj , Ja^I) jOttft) 

. 4 J 5 CJI 4~jJl lill? Jl _je-l y 4 a»L- Jl>- l^lIS J 4 

■odo-ljJP' y ^smUI 4jL> ^tUu JL £jIj pp— ) ^LoJ.1 aO*J £>l 

JUj j , Ojl—O-Al Jl 0 Oa* 1 Jl 4— ojl ^y* 4,. a4 I J I Ja *Xi 0)0*tj • I^A 

(jil LJe 4 ^yuJLlil j^!a)I J Jji"l *J ^ulia^a) cJAH Jj'ill JJ“^I L>e^»jl 
. j-t J-b Jj,.-w ply (_,* jll 4 a— ill 4 — r J)l ii^ajl u">^ 


V* 




t -A Jl ^sJI Jl < (jl-^jVl l»i^ ^ Cy^-3 

J j*- u*Jl_i-l 3 I Jf- [j* (jtr ( (j^l*- j£^. Ji*.*lj (J t SJl L^f 

(Jjl—~Uiil ijl J it jJL* J* L« J _liaj (jl ~~-£ Jj • i j-iij! i)t— • 

Jl j^CiJI j * Oj l** JljL I *JIA JjLaj \J * (jl Lv»1^ • 4<^i#Ua1I 

J^-.«JI i— ® j»t.JI l-Al> J* j # lZj l— -Al$ I #*Aft jw JjIaJI ^*Aj V} ^*-® I J I 

* — D — -I J J® t J j*- ji I I^.t’ L^ (J I L»*. J J j * 1^ J t 

Aiilili—jJI j_^)l {Jal*j (jl ^J*il ,jj j . wl-i-il (j* lilt J_ i\((JjsrZ3 

• T-^*-l j L jio- JjUu (jl ifllj jl »jU c-tlUl-J L* 41c 1 j JU [j*| 

((£— »j-i-3^J) <jJjliT.il 1.1* ul>UI Jbu <Jl< ^ jl j 

«—*)"> I jjfl5l.ll) J»b l_* < Ji*- Jt ( cT-uJi] ) i* jial* jt 

J^— ll® . SjULI -IjI— alii <|<* (j*j * J <» 
ujlljL*.)! ^o/ jJ-l (jl ( Jly-Nljj . J_*laJI J ijl Jl jst *- _j* (jjj ^yA-l 
(_;* --1— °- (j 4 i_tll#^l oL»Jlil (Jjl*13 LJj . olijbJI ^vii Vj < IJS”* 
>i* (iri: * oliMc ^ Ijl (| J*L v »il Jl Uj _,*. jj . olijW 

*”<*■ (j» < jjji) (jl Jl jVI £~i f . u-d*. ijj* J> < hji- Jl < £ji. _^». 
^cl* < (£y>-1 i^*- (j*j < ^liil j'jt ifliiil ii^jJI jiL < Jjl 

. 1^/jJ Jl*. jJI ^»Ui! *i* <>j pjSJ olijlc Jl i^iil ii^J) 


r\ 



4. — el y ^11 oUui^all ^1 £.*■ jil ( Lo-UIl 

( 4» j>- ) iU-NI juL. i , ( ' ) JbU jVI A* jialt 3J_»a ,_j M . JuveT ( ) 

jfiaij ( b j-iLLI L.) jOol)l I Ja- bJ-»J ^*IjM jj* *ljjuH <j^ jl 

^£jiijl j5Ciil L^IAj (jl L© jt r <J jJUr.ij * Lb£jJJ ^io ^fcUil a -*A j I 

£)j+~a* £.©- jj eljj^ill ^JlJ j*»JI l«A* ^jjfj • 

<j*CJI (j* 0 & -^il » . lA_^C-" ^ 4-jjil olLail Jo- f Lr «uJ»il jl- 1 ^1 ^.Aliil 

L^il «_.«->! olT t^jJI t)_^aLI w -c i» ji j^c d jjLjJI ija iliJI o-i* 

»j* j • * jj 6 j#.*Ull »i* i j*3 jr* j* JiJ* (j* i -^j j-»Vl *tS*\ 

jiae- I _J0- JSI jJ juo-UI Jjknj (jl ^o- JUju Jlo- J^l i-Jj&i (_j it j*i)l 
(Cj jJjk ) oL) jl i« jkl« ^Jalt oil— V! jS ' Jb j f Jj jOcll! jZ~ j t$l 

X *1 jt> Hilbrrt 

..- ( v <T^* JjVI iU)l eLl'ilicj.olU d^ilbs > 

(*i Jia-j .. 'o. < V f'T : xillJI iliJIj .. V<V <"| ; i_JUI SUM, 

< 4«- Jt l~.l I Jojla^l Ulill <IUJI«_j ^0-1 _j / JoltJl^jM I ilill i_i jO-I ^Jlc (jl J*j 
m * ( 1 QKo° jjfi ' *^ll jJ^aII j i U j*if I i— jiAI ei>L j l — » 21)1111 4U)l^i _jO-l j 
iHilo jo _jll i j^a* £)j^j «h»jU^I -w 0 U 0 L 0 .MI ijjS^S l*i* &J 

i <J-aI (j J»UXA JU-I ^ t tjlrf *4 (J_jiN jU- (jl I jj+*ou> 

V j A . »-j 4Jb jU oLu» (J jl — lu j^^II t)l 4 Ci(1 y>- 1 (Jji» j . ji-1 

« 4/ j* cbLio 1 JjI (J jlll) 

\ • v u» ‘ > A vr ‘ »-ajj1-| W|»J*aI| ol» Li) ^ > J 
Juvet -. Lu Structure des Nouvelles Theories Physiques 


rr 



jl lil yolkUM. jJb- «L!.VIojir Ijl j 

iL*jJ w u*j ( jjiU oli^JI Lai-l u*j 1(3 V] »L—MI »a* 
L* jl_j»- Laul ij—i Li * j , oli}A*JI »j* (j* 

„ * j —Jj'j < *L-VI -Lwj; U1C1I ( 

iiLall Ic _jlL l^Ic IaI** ^ I £j^a\ icjJ ? ja J£”" ^ 1-0 £j!j t*lla<a 

^jl— j'l/l pl^ L* 4 j Ajj* & At li £ A-c-j OjAc (jl jAtuj Ia)j * lA 

JjjL £<— o- JU pljJVI (£ J * _J>- £*l j (j» jjraWl— J jjt 

« j£li(jU f JLjl olijU iL5"" ^i-1^3 lj! i iMa pfijlLj . »al«ail 
AA^m* ' 4>-LjL-l tJjkj £ ^1^,11 r ' I jAjb (jLwJ'l/l 1 a* 

coliftUJI ts^~ J l#*-~"* l _>* a ** j _r*^l 13* j3j • a*I_jj!I 

■ w ' j l w~~£>- J Al Ale jJu> J 4 ^xil L fcJL-1 jilli a|j 

tjfc* jj.Jaj UjiJI 1 1* jL*j Lj I . j>« iiL»l£ C. jaj A* JZa)\ JLjI 

oL_»>U N, < t J_,l .111 , £jl M £jl jll U*j . ^l>Jl *>1 ^)l 

As} ( 4*.J . .liaJ t bAjA* til- w *j < olijUJI Ik) l» Aue ^5d J . oi 

1^5^ jAj ( Jj-*^ J?" (_j i — r J! <Lo- jl j+Z^S'i I iiJ^jll i)jAj (jl Ll^Ci iJli 

. ^aU ^ 

L«j < t ^ii _jll i _a ^LVI <ji-l J < ^») liL. il 

vi jNl i_»-jj)L ^*j i£l),J (jl ? 4— l— ^1 4jL jtfL-ll fjf ai \ jJI AiJifj Uj 
^ 1 1 _r»LLI ( _ > JL*U J* tjlj (jl> ^LiiVl 

lT 3 ^ 6^ j aj' L* yii-l ^il _j)l J AaJm 

I (jl f L*J i_i*j1 (J ^31 jll iili^l ii-li _j)l a A* ^L ^Jl 

^ ^ ,jJaj (jSClj f »lj*» (3 s_*»-»t Jl^l Ia* 

rr 



{ iildail I j (i Sjjdlt (jaljjikllt .ilitJJt (Jliil 

(V^if Jl^l— tiUj j { HU^I i-»Jjll title j-i ja L-JjS^ la £ a j 

-.1- * ^jlJail J 4 a^?I_^ 1I p <, — J.I I t-S 5 y£ »L— Vl j JUi. I ^ 

A -C « Lis (Jaji [Jatl Ji Jajljo ^jsljU a_.^ 1^ i-ii-l tltli!>U.II b-i* j-ljJ 

-1—Xj j f I^a^oi-U ^.^X- ji j ( tjLjtljJI ,JST* f tltLjtl) JI lltl*1 xi- ifjjjr 

oLjljJI »LU) Jl^l til Lik u ii) 1^1 jX ! I j jaj OJe j < 4JL$ 

Ji Jis> ( ate* . *) V) f Alajljlll Ul 1 (jl ; ^jiil 1 ^ -L I .l^i-l 

£ Jl^ _j ( JajJI y j_^l tltJlaJU i “Li-ia- i*.^" < J*.JT A tit _jaJI (_5 _pl*> 

i-iT i*J w * <■ ilNjJl iLJ * iiLU i*jtfl bJI*j . *‘*J fa- ( £jl jll ) 
. jii-l IlJI jjJ=d V j * i*UI JjJj jjjimj jjjj Ijl f jjVl S»- jjjh 


, ^jl j jja < yK" £y^r J^-* ^ r-^r*^ 1 i^y 

j*y‘>j Peano ( jLt ) £-— -o «— j Ll5 jj* oUitu» i*j>j ( Atjlfljlji ) !_,* J&j 
( ola jAaJ,! *3 jiit ia— Uol«-i>l _pll ij jB-JI _p^»j U I <il)a , <”iJ j»|ji ji Ai ''t 
Jj_JolJ Ijlt juJLi ijo-( jLt ) £~~<» l J.JaJ (j! j . lie- lj>»ljlac"— I lia i j 

S_jS (jl—il * jl I *t <jl ji- fj* ( a| » 5 _jS 3 l^l j ^ 

It j<j_^*-lJI (jlit If JV>L Ji^j Jalilj 5j_fa»W ij J.o- (jV jj—Alll . a jJl)l‘ 

JJ . aSjo-jA ^.j lu* Iji i) I . ii|T 

^Ic -la * ^11 ^ IjI ( jil — > ) j ^ Ij* i _jj 

aLl-'Vl V— tL^I jj J • J^ti.il Aj ^ _jl — A ^tfltjll 

JI ol-Jjl Ia j&Ia £j L»-Cc (_#*— j lit I a < ^ ) }Ui ( *i j»- J 

LjI jlC- < A—U.I a Ji^ Atj c^jll ^*JI Al-» (jl (J— »L» j.1 J»«Z— I j*lialll 


. \ *\Y Kj> Jjf • ill j-u-ll ! l ) 


Yi 



, | . j J» J^^l kj 3 wliUjVl (3 

ji*j , *j« Ikl _jijl juojU ti O' O c d*i 

Jl \~Jx* jrt — 5 J ^laj oL) jVI o\ (Sj J J J X'I jfZi)\ '•*» 

jlljJI 0^ < ,y»i]l -Uj — ^Ull utTI^-jj { ^ ji £• w-*^ 
j ifi" ;ji-l OjJiiv ,Jje «jc o'j f OCij^ll “-*3" *^-;-^*' ^lij" 
, JlTui _$ < J*'*-'* J>' i 4*l»^ i» jj**» » ^1 

jfJjJbS ^bjll ,_^»1 ^ikiil jj£o o' -JI j ciV^VI 4^ j* j 
\£ ihjisC, o' *jj -' jiy -*£> f t*l* *» _/*!' |*-^ c £-*k-a» *■*' £*'a"-J i 
jlii i^jSflJI *Ajua> j f Ol f JjAiU «— J ^ 

, iasli tcl,5 ^Lau j^iil < j^jL-)I _^^iU J^liV 1 ^all 

^i£.j 4<l ^ 4->t' £j* Ia»- " (j* t Buhl ( 

J -_i i«a> i$J <j*~ ^ i»xAI *j>- j (j^»j «!)' 

4jjlj CX* ' 3 ' '■'•’l • * -X-*J *Afr- ^1 1^-* iwL*OZ*j 

jfZi}\ la* J>L 4 f U jj . r l:JI J,! t Ua3 01 U u jf ail ( **«dl la* 

. a*fejl Ujj,j II J* jJall JUVI 


* 


yA JniwJ l. 4jl^ Zl*|£^Ut C-> LJ 4* jla«A J (j! 

: i i-l*- j)^5C 1 ij jH I ;j^UJi J^rjl lOA J/l jfC* ^1 l^li 

w»J J Mj •— ' A^tX^A ® • j< *J^U)I 

(jl ^ -Aj-x^ Iaaj . i^l/v Cj*)Ij£ * j*x y +3 — ii y^ll) 


yo 



yiLdu*.! ^ 4 L.—J ■inJalj s j * j *ljl» L>l ±i- 1 ijiJi jNl <*» .oil 

• ijf 4»u iijiaiH c£j^ l-J ' ift-jS J-0J ^Lj 

j4S^*» ^LJ i_i j*) * j*j » y*j)l »*4* u*J 

; 4— LlH i oli iUcli l i»b i*! J-j ( «_<1 jj l-4*j ( vjitiU • j a ji 

J j» l_4*.A>l Jio UjlJal/ jl l*JuP <jl»jLjU jitjCiJI (_» j*j 

•ji».Ij jysi) It — «jj jcJLi. jasj ([>1 T jj i 4 jAij , j*»Vl 
A) 1 l j C un+* * 4 0 1 ^-«Jalu jiULI Ci*Ji • lylP 

Jm£ <£jJI Ja-««jJ! _wll jM I j*j . »J»-lj y_JLo JjiUi ill vjll* fjB £i 

. ; y>j jiy oXiJi 

ij* ( w^i ji)l (J* ^Jl ^ f 4 -JSp pt 4~v> ji- 4S«ii-) d-U J* 

'f y 4 •j'j 11 s j^* (J1 j~.)i ljUl jji* j* jla) <jl t (if j&] 4^.13 

4 0 f j)l jl jjp tilitji ^51 jll £ tills Uii ? ijjasZjl^ ju <Jj^l 

kJlcliJI JL4 ( Bjj 1 j oLlrf' < £ y«ff 1 jJSCio ( jf 

Juji ‘jj*. r »l>jU)l» . jSnJI yl-»llJlj ijljjrliJI 4j _y>j)l ju 

• Jip (j* tilljj JJ*3 4 iAclij Li Ll, ijjtjf\ |- jf&B 

iJo ^ J*kJI U*joT lij <illa ij\ >_-»-l j)l ij* j 

( i_>l^l Jiij ( ) i— JJ» ^11 

* jijV tlOliill #i* , , , -iS~ jS i j jl t : *'* tdji ^ juvet 

j! • 4— »l—VI 4-^ill 0 <Ia ^ klU jVl i» j J aX « ^j^Cl j < 

• o*Akl««-ll p-Xjft*i Jill 


. U i 1/ • Jjf jl) ( \ ) 





U 9j*U- yia*> olJjMl IajIoIa (jl a-ir Jh ^ t»^-5 

J^L . <U _jxll tXf S i*J j |1 Ijl ( ^ ti&. 

^ili a l» i ja j iiJM a-j:* j< Ja> ^ J‘c Ua^ » : ( **j>- ) ill-MI 

j (>1*-UI «— jL> jl (*Ap j«X» {j* ££ J-O^AI *•!* CjLJjI ttjlal* 

0* A- Ju* oLJ j A» <jl A (£ j*’^ tj* j • ( Jj*»JI ) 

< A.aili J.iaJ ,^*j f i J -^ 1 ^ •Ja-'fcT lil cliLxAl 

( jt>-T j < Ji*Jl lj— L.I » _;■»_}! I j* jl 1^1 iiiLil* It j 

IjiULif" 1 <l)t j , ,Jt Aiii- (| <jl*J)H f oli £l 

, l» Jl*- jl At — ill j t l» Jle- ij, I 3JiI~.ll OU^I jl Xf 

A- * Ul jJui lc* j**S y»j)l AjLj jl J-Jd—LI A-j ^_ yill oVjlJjUl (jl 

M 1 . Meyerson( lj^»J*J—l jJI *^aL> jl 4*Ufc 

j j , 5 jjlill A»**l jl Joa a ol>>JI ol j*liaJI J-a’I -I ^~*-i 

.u^ <c iiji jpouyu iJ> 1 ti*. ^ jL« L* jj a L*—?^ {Jlj*-NI 

1^>»I | A* _j*- J ilii.'il jvij Ij* jl j A t£j*a*JI j <— *jj-^s 

^_*l jl j 1 ol j*Uill jL3 j w jj»L,l Jl j*-l ju (^»l>j«JI 6l * : a) jj 

wLI jij oL.ji3* j J*£l 0 * j , ^LLijl o iJ _y>»"l.l 

• ju JljN U . . . l^Lljl a* jiai« >_j ^ jIcj J j»J! 

^j| ^liil Ail^. ^»Ui ^iUI (jj~^iil ^m>I^ A J^atl A*)^ (jluitl 
jobJI I i* jft AJLII oil j'lll A* jla-A vlJlS^ jil j . IjUjLi ili*.jUl jl Aj j**JI 
j l~f- c '-r‘ jl I J_j^l J j-a! Al>llll l» yA»l^c U » j-JI ,^* 

1-lilj jaJI (jli A ill j ^*I*»Vl Jl JO-I Ajy>»lll JSj < £>l jl 


• ' ^ ^ <y ‘ jf jU j*A—U ( \ ) 


rv 



itU.Nl >—» Jit') , jll _y)l bjjj? j J*J j ( yj> j& | jlii ijt jtijl 

• <J^&- Curie ( <Sjj^~ ) (j* j* jll il»l jLltl ( 4* j°~ 'j 

• Ij4~ju j iijlo ( J*-\j i)lt t «fJ)i <i <^l ; $1* ^4 j 



d>Ll jNl C->L»jJ su» fj* iJuJU.ll Si jAl ijNlj^Nl jjl (jil ^ali 

yij" (jl >— o-l j)l fj* j »ljj*iJI ^1 jil <Jj a LA jUsil j * jll j 

it jljl . * j ' ji . ijjZ' jll ^1 jjl il ro 4£jjJI j -& j 

4j I j**> j^-au £)1 ^^CcN f 4*. { Ar-ljl^Nl 4*. Jtj 1 

j^Ja) tJl^l ui j ( L -j SjuU Sj»jll O I £*lj)lj • <>— jftJ 

Jl^Nl |»j4J IJljj . Lie Llo j ii*jll ij yvi) I >_jL« j) Lb jiT I j 

. 4)JLi» jNl 4— «uAi 4j ^*,3 jfi)l ^a*Nl jj«e-ll ( 4jj|}UjI ji pllll 

ol-LjijI jAiJI 4.» llfcjol lil bl jo. iJa^ fr* jS" I U _jJ.i tfljll Ijf* 
L. jut _j jL-iNl jjiftll ^juJI nia-A-l j ^ s ’** eLI cf 4 I 

^AftJI Jl^l LjU. L* |^*ll wli (^1 Ij* p j*l 

4; jJii (jjl jla^lJ jf” jJ . S ^^tadl alljuJI jll Si jil ii ^*11 jji 

. 4^li- 1 4la i-J* »-Xft . i a^- : Lj>u >3 j^Jlejl-l 4 a^ ^1 ( 4 j I j 

^ ^ JjVI »jA-I . *_iw : • >1 (') 

Meyerson ; Le Chfminemcat De La Pensee 



( Lik. lii^l u 1 J* ( 'mj jlsUI .>«- 

tela (j* (jlj lL>1„JuAI ^»—)1 tfla jjiaJ ■*> A— d)l *l5"” j> 

l.i jfO*l>jwil <0 jialil J -A~> (j^ AjbjwJI OjPttJI juj i» ^ao- 1 — > J-V»- -A-t 

Ail Gauss ( uTjlc ) |* C J I-*® ^ A-A^l (jF 

J*LJ oil* : ijJijI 5UI JLjdl dr* i>i dlUJI <jU- Ji aLS-'ty 
< 4>L-tl ji ^JLil l ^ £x*J ( ( •jJfc'JI ^“AII Ja 

, ( ^li ) i— U» 4,11 jw ^Jdl irwlJLl j ^laiLlll dlti ,y J* 
« ic—lw- AijOt'^i »JA j!L* i_JLai! < JJLl f ( A*jlS— 

jut) £*ai£ d)^ lij *— ‘ 9t ^' ^ J • 

I ifL* j , Ja_ifc jjc ejli-ljl ^ ^at V 4 jI ^J a^l s,ui j’ 1 * 

. ixiijVl i-JLjil JU- i}\ Jf iij 

Jl Aj jlfj j)i L*- j) — ijO *^uAP»i-» J^t/UI tj 44*^-** J 
. iJLi ij^AJ J *J| 1> U j(Ji~.J{^j)l *-_>! 4jla j^CiJI lii* ^e> J 

jS^Jl II (^jljJjJI j^lil IJl_* t)l t jJlf-'iljj 

U jju^jll j»> !► j jt5""Vl 

|V^— J w*-l-ll j jL, A ^jl5— J jl ilaSjj l> Aa«j » £)1 *Xj J ££^~~-ll 

(jflit ^jJI Jlj jJa)l y* U ; jt— j L* J . liia ,3 jMl jjl ^ jl~A T»Jl» 

<j_jC j^l ? »1 j jUJI O- j) jaJL-j'J I I »JU i_jU«^I 1^, 

i*f ' f a** ( (S j 

1/*“^ A-LaJI J|£L*»Vl JjIjJ d? 6 6 >a& 

iklT (i l — * uu oIaU ^ fjlj jt _j . jodlj J^ill dr* 

>-«lat^l ijj&j JUlT AJj d»il ijl^i . dx* olalt 



li* fj* .. Ij II ( ,_Jua)! Xt j*jt jkJi I jJ I j^iJI 

•—»! I Cj* j * j jio- .i>-iju aJI j^jtMiVtl) 

*Ua»-'!ll cl » • *lj* Gomel b*'^ Z+~j J* ) aL.'ill aU-1 -Uj • 

<jf L— J* i.j — 4J |»le 4*.jj j _ SJj jjt kl)U»«faaZllj 

alaj> Tji~A> ixJaVI 4 mJuAI 1 — ^ C Jjli ij^Lj JS" 

. If. tl jul 

Jl .IT JJI ju ; Lf I I j-—p- ^Jl 4— Juil 4jJI »JJ» j 

qH j» jJI JL»j * <jl ^ JaI~o U IJ* <jl f tie* ( JU^I 

. iijJi jl*V Xj jUljl alx^'jlt Ifa »Uj jJ*A“ il** y* • y>#L*ll jtiil 

*_«* f-Jb-Ao- tyljZ- ^llljllll |ll*j| I J ji*> tjl 4»UJI *»i* O* **®J 

, * 

J jL-^j c* fl* i)T "l** <• Gli ill J 

•Xmj Iji . J — t I ^1^*1 1*^* ^* aljjOj^^JU j • 4/Uji^^jl 

jiiuU'jji^v i* .Vr ^ u sum u ji>^Ni ci 

.Jli-I o* Jtf, I ° ' £*^J • V^l j Jj^l 

, 4JL2.;.- 4JL>,->L»*- I jljt ^ aJJUL* »aU Jf ^ olf^QI oil ji-1 jC*j cl 
CjljJ^tll Z*J 4U-i J jJuV Jki iajJJI V «5I_> JuTb a j*- (Ufa Vj 

^>1 jlUU , a >11 ^1 Uiljj jriill ^ill U jjL jJI tun 

Jl^-LN : Jb jii-l » jti Cl * jj < & jiaj Cl* 

Jjuii aJs^ if* J* ^-5 .ji-l ^JJI ^.L’tf I J5C1II ^ ji.1 

< j^lij Jl-Talliu.' - U ^ - <iUa J« j . il i>*- 

\ - V i £»L^tJI tr - 1 : (i—ijf* ^ \ ) 
Gonseth ; Lea foadements dei mathematiques 



A- » ja j J*J * Lorentz ( jpj Jjl ) (j * 1 

iJlyOl .1,^1 LjJSj^I UlJI ^ . IjJMI 

f (j*l>- f-ji (J* ,jjll3 iliJI o-i— i 

~ y Al Jfl(*J jJafr 1 Ajl Jj ( *1 (jOj^ 

jjialjt >_JAi £)l [ 'j* JO"J *(j**^^ tJ jj<aliJI I j# »-A*5"” 

(>* f £jl*- (>• »L j^l JP L» 

A T«i _jP A Jl^di IJU jJpj . A- .L.^11 » ^*jll jjJI A~il»jll 

^ A_»wii ^ JtilNj • i _j.-i.lJI i_JL»B ^<-J^I jj * L» JjI 

A AioJbjVl Aj J ^ 4»> jJkJ U WJI jJsWI A^jSiuJl 

,jiii I J,j^l »^£JI i) jL. ^ j^Jill Jp l_ > jjci »ljjw jj£LX\ <jU 
A ! » «.., j,« Sj (JJB JjU j . O V _ja»lJI (i ( jJIj J jf ) ^ A S 

^ ^Lji itfU j * j ^ V.aj _ — >»■ j 

. <lx— jM A A_Ja««u I j _^-o ol (Jp 4 UJ j A o) j»UaJ) i JUb j^l 

A ,^i«cl»j)l L-frfiAi A yiJ»j]| A i,: . . .,!! a jj^JI *-i* » jtj £j*i ji ,f)jJj 
(jl ,JI t a~~JJI ij-UII (j* a jjJLaiJ ^Ull i$l»juJI <jt . I—* 'ji* 

(j»x-S^ a y»iJI J_*jJI a j-iLll 5 j*II £e iij’UM UiJI oIpUJI 

♦ A^-jjll 3T^- ci^ 4-Jp k_iilN (^iJj 


jLiVI (ja*j ^jJI <_>L.1 t>l Je A liUj ptjj A lljj^l LjI jJj . 
i— - aiAI wJUJI j ) a— 6^* lijtil 

(^* * *^i J}*J j^AI ^ tdlautl plac'V) j 

ja 1 ja^ll (jl dWi , a3jil A*Jlll q* TaJlJ ^1 jJI £ 

^ j^aB AjI jJa t |JLj|^* *ilj A ifSjj^ jl 



jJa JLu j* la»j ^ jl }> t J*JI ^iJI & 

>— ’jUilll jj-> it ^ J[~ju T_8Ia lOuiC* ^ii . Sj^jH Aj! ; (J jixJl 
A»-i l^J jj-» A_^i j)l » Ijk* (£j • A^Jbj ej-* _j <J j»» 

illlj JU ^Juijl (J-Ai-1 

<A-J* ii j>wi £»l j)l it jut A^flL^JS"^ (jl . oijuJIi, jpfaJI Jl£ j* 

jv^Aj U* J^c j , (jiloj J|JI oL-it)jU lijljfJ-l £ji Ujrj^u. j Jit ^)l 
jjT jl^t-jlzJOl jJitl ) st—Ml Jlvl ^LiL j — |*fA^ JI&- (j jl^-LJI 

i* _jl j (j* QjJiaj < jJjL. *UJ .«,.,? lo- , — o joci)l <j^ - ( \ * l l / 3 

I jiiu it ^#tZH CjI)|^C*I Ab- ^ ji^j • ^}\p1jt)l 3 

i^tjl _ i-Jlijuil SICK £1J UU IJJj . U^l jSOil oL.jk.i-j) 

jt (j. A-> jl (Jjl OjIT” ^)) Aj^-ltjl^U) A— JuA 1 jIja JitAt> LV IaAx 

>0>LJ jMI tOtU _jlaO ^ jo 


i Y 



$UUi3t 


^jo5i!idu\sai 




<L»L.Sn L*i*- Liif" UjT jsIj 

4 .j I ^JLtl L*A- 1 «xi ^ * 5 — t- — iJI . .* ^ *i~* w Ao j ^)) 

^j^'bll ljI— ^1 tjl < t L* j?^=l < b j • oLilijU 

jys jj> it! J«oiM J|j . 4JLI»- 4L Jl> j* Tensoriel 

(^ j~JJ) oIWjJI jtJC j-ai&i j LliViUil ^1 

* ( 

ii jt j a 4T” Jilt) ( jfliijt ) ..^julf.pli^ll 
jjlS^ J-i) (iUill^Jc^jcliLjj|J a , . — 1 m . jJilllJI _j. ifiiill 

l Ll je- i-jjltl £) jjli 4»fcj > .<u< j* j * t»lbj i_J jj ( y) J w*JU 

J*JI j~l) *Jle JiL»j yili if I ^ -J»*~) {J6" i <^bl ii jlii 4*Ujl j 

. J j-UUi Jl jp*\ AJL ^ „)!■*<• ^ iLiJI wJuiDt 

J»- *_Jt L-lj jklll j^ill w-il) Jl |1 f i-*-UI »JL* 

tj l3L»- ( ) ^ (j ^ ^ <Sj^\ t*-l) Cl * J • t OUn*> J) 

tie* Its J C)^ j . jC* j *_— j Jji* 

♦ *1 j5"~ Ij wilciljJU ° /j * J 1 *)) tUI a* k>l j 



. .»Ju iLww- lal ( Zi-uJI ijljll O 4 i}*" ( cH 1 ' ^ Cy^i 

i ^— — ill cjUjI {£{ ( jCJLjl ) u_*Jil JJj! ijj*& t-)l >»! ( y j -i ) 

£>l O-Aj J^ill £b^aj V I jjj , ^Ia^Ii ^.iai T -Xj I J - ju ^ 

Ujl'Sj^D j . _^L(>- ^ ( jcS.il ) jllc tiJL J _j-jJI ) jlL*JI 

j SJlj il f yj— Ul j^iJI »-A A-l J 4*ii llaL JJ 

— _L»li— VI j jlJI i_j _ j^*« ij* 3 *-* Jy } i^lill cAL-i-l 

JL&I It IJU Jcj . ( ) dlull ^ l^JA ^11 iiiJI glsJI 

. | J I, i | J 

•* w " k * • •* 

*<pLti ^ j ^-Lilillj 4 iL^aJI 4j1cLaaj Zj^»li ■ , : . 

jli I j) j . J*|S"" • XjS.A Jj.*- JJu ( Jj* f j^l ul » tiiL» 

t\ jA~— I £ jl» ^ICJI J.I ^j-iiJI ^»jaII j£jiI\ £j* LzILxtj 1 

^l! Iua ~i.Mj ( Ua«* j ^ ^yu— .l^j ^ja^c N JIil^ 

J_jill li^Aj . ( ^^y-lJI ) J* < ia^-xlJlj JIjiiNl; J<a^ jt 

( ( (juijl) JUfc Dl dlUJI jj<* i_£>le- JL^ ( jj- ) JUf iflUJI jj | j*»-T 

. 4-JS^JI ( Jj-— * >— ) c*J^* (j*-* <-#!>> JU- { crjUlil j Z- ju* <jl ^ 



- v - 


'3^** ^ il-otJI (JilsuJ jl ( < ( 4 ~~iJ I ) 

(_l J L .. l~J B J-Ji J l^l . ^lp i£ii> ^jp *)1 J C ( ) 

3 ^yi-i? j *-*Jj i J-J.-AJI j|S^*^/l (^ •— L »-AJ_j 4 "UjVl ^Ull 

4jIj liLssjl j»Ucl j 4 Jawjl ^1 4 tiUj JL, JU . <t,Ja — dl jlJliVI 

JL d-I j {jit LjJT” J^Jao jlLill ol^p u' ? I U5” I jil 5 (j* j^-^J 

Jio-I j (jlj Jit 4> j3 j» liilJ : i) jl jIa ii-OJlL! <j L-^aiil 

4 |*D*ljJt** ( 4 *^fcijl ^ 0 ^ ? - 4 - 5 "~ t^ll d J 4 0 ^— 3 ' 

;^» Ujl ( ^ 1 * ) 4 -jl> (£" 4 LTl ^J,l JJj! < dtfj 

d j^==lij Jaj^y 4 4l*J l. jJI j^LXI jl) juill pJ L*il _» , iljl jll 

I JA iT ^jp £}* 4j 4«aAi Lf 1 ^il 

. ( L-~Ji.ll ) OjJ j i_j _j)Ul J£- *_lJatl 


G.S" ? <ta — . — i.JI <[3 jSCi sJnS" ; b juju, j ( ^~iJI J jl 

i IfJc UpMU 0 y*}& ? I,; j*j*j ^jS ? 4*S^ I j,ll Jc jtj 

(j <~4«S”" 4 ? IfJ* Jl y»— I'N 

_J* ^li-l li (^Wl lju-^:J j“'j l* 4 4 ..) jOeIII ^IfTo-'VI (jf I j ? J'*-*^ 

o jJ> ot jl— 1 *a ^Jaii LLii L* jJt ( L^.a-1 L.jCc j ? I ^.-...dj WJ" 

j ( cjf*** 1 ^^ ) (3^1 0^ < ^(-**^ 4.5^ I -Li jJp 4a»I_jU o j *L.i 

• bjjviJ <jb b *4 j 4jI . j Ll» ^ j»oj 0^ 

b L o j^~‘ 


iV 



1“ fj* j j i ** t A»5^ Ijll 4» JXA J %3J C)VI j— * 

. -4»-l_j i Z**J i jd jAIJs JjIU *JU>-I j laid Ujauu j£*i)l p^cjll (_^ji-l> 

Jj-llVikv-JI JjJCiflj . D ^V ^.1 Uj'jl iljb .iiil i j£jn 1 _* LdJli 
I y\f »•!* j . yj ^11 oL S' jll U j tX> VI t i-aJtn* Vj 

-lia-V ^ f Ifll . Ki j»*l!l J5*JI (j V ij'L*! U iJ ji l^taT {jy~~£ 

LllaJx i_» jo £>l ( *j£^rV 1 M . Brunschvicg ( '’( idLiij jr ) all- VI 

-tf_/lyl ( yil £ lyl , J > j o jj^j -i*L£— 5 <jl Vj ( LifclJI 

iljjjLjl , Jf jlllll J»*l C»*jll »liS»l jlJljl i^l 

cJ'Lj ( i^al 4 a * ji jl ( d)L»j)l | ‘ jf&* tjl ^y 0 J. 

^1 aU-Vl i» jieu» yc- j) )!"*-» I S' l j* 3 Jt> j (jal J\JW j\ ( £)L* jll .l-a - J 

jl UiV y**l j * j >- _j la_j TL — j • j*lb j Tia— j U jXj le| ( lj*L» (Jiixt* 

. v kJ.i \£ 44 

Heisenberg(^jyjjj*) Jyl jl» i^rl— 1 £ 4jli alii) VI 1 J— 1 1 
iJk^aj Jyl jJaJI dJh> llJb yU 4_i) jWJI _-iUU» . ^Ji’l Jo j 

. *1—^1 y* J? 0*“? 1#^ J** ij* ( ^>*liil l a — 1 1 

LliCc L jPnli ofa jl lal <— > jf ^» II tj* ^ Ilia- tjdkj l^ll 

*4aIIj ^ {jL i _j* >i— »> UiL (j _jll *— ^ lupj . <_> _^CJl 

_ * ) jt^l <jl* f • _^il iL— Jl i»t-o\J\ i y^iLLl 

wl*a< 4j^aaJI <jlj 4S*Ba Ajj£ yh I«4a> youo tkl*a—)l d^l ^1 L*aL— fl 

C# >•*» Jpj • V^ 1 '•** Oj^J II ^ 4i*i 

| ■< ^ j Lil—jVI ! ^l.*.t.i y ( \ ^ 

Brunschvicg : L’Eiperirnce Huraaine e< la Gausaliie Physique . 


£A 



(j * 1^ ( ) jfc J J-Mlj . ^ij«j J* CVl j" JT .J 

^aULI »u> j . a.1l>JI ^»liJJ 2 . jD^JI jJii)l jj* ^jj iUel jCi.il J 

. Zia jSfl jl Jil ii .^la U iiiln<» £>jl 

-r- 

wiJtj jl j**JI I A* 

cjil i j» i JJJjJI ji^iiHj ; (J** 

* t-J l) jr*J I«lc- 4 L * il> Ldc jJ,Mj fljjull (jl j ♦ 4m JC^i] Oj jojil 

( ilZ^H |»_){£a jji* < jJ/'f liLa^l ^alll £*l Za.allU ^>*lill cjl j 
fjafJ Li * j . Iffil jjl (5 TaJuJ jSS^" Ijj UJb _Jk 5 1 jjp'-iJI ^Jl*J 1 ji jJL3 (jl JkjV 
jl <Jjlad> * ^■■iJjl /Ciilj AiJi^ jCi)! ju Ijke- ^a- ^jO jl*J 

* LUii)l iZ>l 

(jjjlii ^ jXaJ 4,JUO j ii^JI ^j^L* CjIT' 

lyJaC 4 U jjJii jji*.U jlTjtialil L*^J ,j<f<U)l t/’Ai-l JjC i juJ.^11 

C-jIT" ( iaJ ) -liLij j*d! jjl ^ 4*JaJI j ^ A^eeiJil jfC.i}\ Sjio„j 

* Iji ola e 1j.~j £— j» jj i»li« jjiJi 

0^1 4fcrw J lf.1 ^ Oj- lii ^ ii— j'*“ ^ 

^lkaj^ill y<l*JI wij j«ill U* j jjljJji jjJilaj I J£ t £jL«S 

jf\ J*w j* *iJ~^ a)aj< jlT" (^jJt ^1 j* ji>- 4 j 

(jp ^ 4» j^j^j ^ Jj Jj£ Si Jjw I jju^ L«JLie j « fall) 



jiLJ 1 (£ jiM jj jll joa*- I _j < if ^Jl Jt ^UjuVI u-i lo- 

ii ill! iUlill lift l> * 3 jj t_ijla,aU y'-ltl ^e_} { *—oj ( j!mUJ 1 j£l»H 

I J.U jjp *1 _jjl»-l jJtS J* £li.A.iVl jIjm y^jloi 

(jl ,Jt * jJUt I*.* i stouM! < (Jael Zi jJoj t jjjxjj ialU 

lfi»£lLjl*yji f i» jlitl JL-I ( jjj^Cll l j~ ij JjLoj ( yJli-l ^ l ^«VI 
J1 -Cl — j i jjVl a| 1^H |*.jfA* yllT I j)j ♦ djll* ij jli (f \ 2 j>-j £ 

■ y*f* *jl5^ j jXj ylT { h j £■ £j ij jJat *jjy 


ILiJI »jo ^ j ( iia-w 4*— U l^jl jAj ila — - Jl » » j* j 

♦ • r dL« ^1 jJ 1 |»»>- j<i ol jJLj ^.*JI (JC 

y<J ij^-* |i y»j tijliMijl ^jJI sI»jMI * 0 ^ J*- 


«dUa ^1 ouit . <i^3 ^jll a j»- jll 4*-J 0 tiLo-l I j-**o- t»jl*- LL 

j J • &*- J^t~* '— tko j _>* I » yJLU > jL — II —jUa* 

l»Lail jJjL-JI ^jJI fj* Jil Jto-I j yL ( *_— ill ) y i-oli>l ilaiJI »-i* 

^JajO j ( Ja— .j ^ _^il iillaJI ^jJL* l^ll , i^-J *jj < S.*ilj)U 

_ * j \ c)t* y^ll p«Aij ^ ^ y I ^il _yll j , Col|j O 

(Jl*. ^ a) ii")U.II »i. — -O d?^J J ■ £— ~-3 dJ j5c~* "fc£~ 

Ml yl^LlIJ 'i yllli^jl l ( i~J >JI ) 5 J 31 ^ 3 l Jl*- ^_j ^ i'j'yJjjjtl ) 

i_u lal VI ylf.Ld.ju V yl_ojfi> \jfllj Jjl i — - j iljlit 
i—iloeln wJU ll»j j' — i ^ • jalii itouVI (y^ (i J • 


V 1 Jldol Jl_o- iijJI <»- j tilljj < Calc j*~}\ 

. j_fJI it j-j» jjt il j«»jl it _r“ **— * J-oL- 


iijmi lal Jju^lll liiSA.f' ^ 4 ..—ill J Jim*- oi J 



J'i ij j— jet Jl w- c ? -'■** • <—> ydl ( } 

jlu £^!f ( i jeJU itf Jt Ajj-^I (jt ( *^V >WI ) L* 

jj* j f ( i-jLi jC i)i5^ ) c ^5 j jl jj^~t A^jlis (jk^il 

jl ^~ a -j Ijll j « Ajjka* o ju>-V' ol jt~».".ll o -i* jl jil>li (jl 

( liLC^iill la * j ^-LJa-^Vl la* <l>l>~*j j ■ *-®v^ ^L»—JI >~a j-e> u\£Zi3 
,%c Ja,ai-I <Ujs> »\> j i ._i)l a*j (£o© ^ * A^IVi aI *(_^»« j* 

1^ IS j 4&~jjlaA A-*»L»I oJc - j i.11^01 i-*» jail 

. ijjj-iJt J=> : -J 

^ j A^Li~l AkeJI ©a^* ^ ^**il ^v* (jl j 

(Jl j&-\ (j* A^l*- ^ io- jail jfi* (j 3."iOI a_;£ jl A ^-LJI ^j^CaII 

4.1r>-la)l jf,i (jl (illj ^J^.1 (j* Wf 1 * J 

-»«**< ill^ ^lj , TjLAji.* Ljjip 1 *A«Li w»*Z5 jJI i 

j • ^LJI ^2 aII ^aAiAII Ja-%***ll ^)l Jlj<Ab* <j J-O-UI 
^ " j I ujij i ( d^zi-jl J liLjjfr*.* {j* ( J-i3 j~JI J £L>|£llJ * t 

. ^L^aiii V_) V i 10“^ ^LoI-VI <U15I tajt I j * J g2 ~.i 
( Aw» 1*- i-»Lc j < ^©©iil IJL* t L»ojs la5C*j 

-*J ( (J jt)\ 4 a ylxjk £ A^ ^aII ^ 

jl j'U-l jji. -j» jlj l^Si *l»ajlj U y^> »«jl a» ^»Ull »a* (jl (jl 

j j >ui jir . oikui jjt U jlait VI il«—j ^.jJI a»j l* jC*i. 

tila IfjiAzj hj,I ij \y^j ( lyLJaj Ole aixjj ^Ull (jl (j^yLfltlj ^iUI 

1^.11 j J Jkh Ualc A^Li ik.— J L jjCaj I *j’IT 4 . U jS~ O*- J.I t— La Lj 

*■ * ' *** “ •• ■ 

0\ 



*JI . J-JalJI Iki- Ju jJ»l jjCill j i jJjdl X^ (j! yi. , l^l j j 

X*X& j ite*-! X^ty • p** -' j 1 ( if 

p-^* o' O c ti Feder/go Enriques *'*( 

Ji ajf% 5 _cA> l^li ( S— jol! dL|£jf (jsl 

^ du**! 4^1x < — 1 j*tz i*-m* ^£j)) ^ ^* ** ' j^Ja.il 




Jlj 1 t* if J . j5l t«i* Ifli jJaJi ^ JdSailt# j.(jj*'i/1 (jl 

I i-Xa fc_ jij . 1 *JajO y*lju (jl 0* 

, i_»l— 'il l^*_JkliU JLc jJ> ja £ i£\LS\ ^6 t?-li I — ju LlyJa:J>l ljjL?1 ,_j (jl 

jotl) ol f jfiU U* ^lkl-,1 -lii . icy.JI j. JU- ( l(i f w * dUj J 

Ja^ ji jyJanJI LCjJI p (jjj < i ijl ijiaJI Jj jo ^ Lj^iJ 

Iflj-*— ii j 5* y*il (jilll 0_>* jf? o_ji»-UI olS" Ltjjxj .‘IaIi <L* j~x It L^s-0 
IjjfeT £ ijXjO <UlL» < <UL.iaj i> j jjX 2 >j*.a Jl 

~ i i y{—£- , && j *~. n ia, i «A>» t) jA* y J 1 < 1 

■2b J'* Ip I Sc y^o jJ»e— i (j I jjc l ( ^j5_^->5iJI J v_*uil 

ic j,* <£al» fi j*Za ic y,« jl* . ifL^JLI *(^aL» JL-* £ f j^i 

iJ ji*j> M lUeJuJI ,JL* i-J ji».A V jjlj , 0 1^ CkS~ ouil 

. i—5>l»j j LUf Ixa\Ju i jLi^l _/*if 

fc^-CLl Xi ( y >r..-. ' ■ OC^fc^l ^aLaIL 4-J y^ijl . ~ -F 1 I 

^.UlA {_}•«*• L*Jljs i« jdl dXj XjC U4T ^ o' — ■ v_> ^-.Li-ll 

• n»o*( ) ^J* 1 : ( ' ) 

Enriques , Leg Concepts Fandamentaux de la Science, trad, Rougier 



~4Ju ^ (J*A**5 pl^bill 

'<JLoi J f»- A— ij!^£ »lS^ ^l *£Mi> ^ K*+v*~i Cy^'m 

, v j^j i i>^flti)i 

• oljL«i»l £}* ^ 4c^»*JI p^^A-* e~>l jla^l 

^c_j jJull; 4c jm*H .JU u*«Aj j 6 Ac j)I ut jl L~ *—^3^ *Aii 

p_^A* jiXf al jTltl c>* Jh (l IjO • cTj^I f f Jr** <i VJ*^" ^S~J 

p j^ix ^1 4c p^jjA* ^ i^c y»* J1 UJ^ iLO) 

•<J^4 j 5. yU*^ 4 Z^p-I j L»*Cc ( j^j j ^»cJI 

« l/ 2 *! <J^ c£_jk*i ^jrdl pjf*-* ij~* L* JT oi • 

. t£»LJI ^ J\ Jaj (i ^ pc^\j (* _^-Za 4t ^p*JI j^a,j 

i _ r ~JI j} w — h (jl U *J ( ^jO-mOpc ill <_®-jj J«a.*l£. jjaj Jialj ii j 

lill I *_» j»j jju |i Ll50 j < I*-- Us (£j? (j 9 ^** • i-*sl _j3 1 iA-i» 

t£A)l c Karl Darrow ( j jli JjIS"" ) ill- 'll I i_jll5^ }£• £*i*»d , i)_r>elj 

« f~ j' ) 1 — 1 ^ f <_>Lf~ j ^ M.Boll | Jjj J <sl»— 'll! 9 jwi 

•<$ J 1 *^3 •**£ J . La Synihese des Ondes et Corpusculcs « iJjle-.J-lj oU-_>ll 

w* *^^ll jlaj ^ t A** jv— I ^ ’ — > _^* i9 'll I •Z**£ r Z* jAj l— 1 1 1 -fl-5 

X_t > ^*'lll OjI^j , 4bJj i>e^»l^ 9 j^ll 9 i aljl^ZlI 

UjUc juii^ (jCc ju> »l jU \S~ lit 1 jCS~ LpJ'Ju 'll! LlJ'C 1 iJj . jjJ I 

4 J jij . i*UI CjI^™ i-lj C*l»- ( O' jjfcll 9 JS^ Jl jJili 

tld*® y'-** 9 j»- *...1— Kj\>jfS~ i) L-l (jlj xS^tll Jl ■* A) Jit ; ) 

J ^ A V ' ' <J^J 1 C44I j oW Jl t — ^S* jr I j J,> . (J • (J ( ' ) 

ov 


• tr - j» 



jLJai IxJue j t Je» S>- U jCju lx -Lie. Jj'^ll : (j'iilit 

u » (jut j—JI (jul* tf Jl>-I bj& jl —‘►I jH b ^ J • >* 

<^jJl J*aII jlxjll crLij l^L £ o . j (jl j»l£-l fj* ^ jl ( *•*-£- 1 

JT” Jl— *J l ( jljTx'llI I Jk* ? 4I**x 4*1— » ^Ja*) fo-ll^ 

i I jUjdlaJI jij Jal^-Sj fl^Ml I-AA J-x i_>Llllfi-l £j* (_y— J tjl f *^x» 
J l^le ^Jl J 4 4e r JI 4— Lie 4 ^oJ.11 1.1* Jc_j 

• ^J^j^.) t£j)l j* * ii _j»il ^ < ^l_jJI jl 

iLljCll »ltjfr-l *Ja»l £x Ike- bj^~> <1)1 t*nl <-_» jju— II £jx jj— Jl jf 

Y X^i-I (3 4e _pjl Jji J J»~ U° jxjJI j Jali-I Jl t*»-l J ( I— Ille»lk-J*l/I ) 
^jbo I ^c* l ^)l 4 Ax? ^jx le 4c j.-J1 ■/*"“) ( 4 i —J ll*l L x j'l/ 1 ^ -4*1 

( (jJ le ) ^ it. j,m JaliocJj Ob o^i _Jjj jjx (jl 

^ i,j,— Jl J •S^Jj . 4e j~JI j ji JbJiaeli iii-kt-l ifi_i^U 4 ^ ^Galilee 

Jo-jJ I j<J-\ J^D f . L ^Jaj T j jJ «_*i> JjJI 4c O-l**- (1^°- cl _}MI IaIj«a 
(£jj*qM jj“^l (J**3 *4> j 1 <L)I ^**“J (j of J^ <J j*j 4 JjiA»- 
jS lTjA (ja| i tix)Je>- -4»- >— »L-i>- ( Matriciel oli_jixatl «— *1— *- 

jJ-5 jjx e jC*j \'S~ (jl Jiao ti Z!La Ix_j^ix 4— ij 4e j—ll {jfi* jC*j (jl (^Ajj 

, LJJ H (JL*! D_jI t* j^ix 


jJaJI C-AJj tS~~l J f •ft* 1 ' olj_j-JI *-ij. J^S~ JjV LSI 

ci <J*^ J^b oil 4xle oljjl (jlxjll (3 '7*^* I J* oljjlH B-i* c)^ 

( _ r *1 j ( ^*l*il *tijl _j |«<aUI 1 4 —Jo- Jl lj»- (^qc j5CiJI 

iaj! JJ _jxl ^-aI 4j1 ^ 4 t*b JwlJlJI jJaj Lu Ullax cJ **-lj — i|JS^ jA 1 jx'Jl 


0 l 



.Jj l . jl lit. w_3 JL ^11 If 'a It 1 3 jjh jo- 

^liil !_*j j»J jui 3 <J Xj Ja.* ^lill <1)0 <_jlijl*JI 

^50)1 ^J\ Jt JuTtll LujCt < alMH & j«i jj : Oj • ibLil 
— ^ j , 5ij6 jJlJ i_j jL-»^ i)li» (jl Jp-I . Jxii* lal Jj~I» 

ilia al (y*j> J^-ij . t^jl^l jljSl.1 jc j*®-!) iSj 4 ^ I Uj^** <1)1 
. yCil) jA)jk»- iu it |* Li i)U«z»l»j < I^Ljj iisJI <JSL>*VI jlj*"***!? 
4-w*'yi iiiu ii»ui i_5 jLiii j"iO f (j—i 4-iji r y» oi 
»liil J* j yCill (jl lio- ULi ^ laU . jaaII S-iJs jJI 

.ZjUbABadull^lk 4j<~A^I 45 |xL_* (jl .1 (jl V. — J ^ jX I 

^*s f S~j^ j**$ l-i* (Jc j . <Jj*.i-JI 

j< ti-l*- j*-* ilia a|j , bUm ju»i jJI olilL 4k*J)l ilti ( jjO 
u tj _ ilj._i.il i ^Jlll i jljll (j* li j&L lal j . j*»*Liil * Li.il xiiljs-l 
iljx.- JLiilljl l»^*.j — (jL»-M! _)lcj L~/L)l l^-^l (jUcL i jlj 
aU-Ml t_i jC lal ( yJLiH j 4 ej<_)I {jfA* 4*-i 1^ ~ I jal 

,Je Ujj , ( y*-jl ) Ojiii «-— ■ ^ xyi-l £ ic^r-ll J_ja 

^jJI ^Llll ^JfcOJ ^•Vl la.a^ a ^ ii — I lL j 4AA^ (^*Dl ^*.<*11 

JfUlhUI l-i* J* ,jsJ ( ) j^OJI (jl , ( 4 :JI ) i^tSa- 

4«_laJ jjt |»o-L lit* U-4jM j*j . J<«— J j 4— jail 

I jX» (j« (jlTU jjp tuiA»-j I jjj ^SLi it jJj , y»-ljJI 
b j*\ »c^ab ys*!! 4 jL<» 1 l« ^aL-ll (jU'31 lilfi <i] : ■*> liu 

js3 ill -0 4 j.JliJI 4* l_^4— (jl 4 _jlJ ( X . 4j^I < r U 

4>la [j* ^^*11 j^ill Jooli ( L-_i)l ) j 4 (J^"^ • J*^l j^i)l ^Jp y»|S!LlU 

. ^O- Jjll 4-a»L Jb I*.5Cb- 



*1 


- 0 - 


j* j* j jJij ^ijJI j5CaJI (jtj iliTc^I Jl^l j*L. 

JJ S OJJ^V ,jw*LII J,l £C>-J li] l IfiljA jJI C.Ue.^J Jf\ Jjt 

< u> jr & 1 jj/" aS. . BJ ai J* y4 Ul jiCifl j oUfcJI 

Jic f jSe l^, »_> _pal i elj^ UjLfcl Ijillj . ju*3 i3»» j 

fa* of f oL.-abjl^ ^jL» ^ <LJUe«I 1 4^a^l afe^iNl a^. 
'If laOle t 4^1 j j*lt t#** i> j»&JI b«A* t)*'* £-»-3 

LLs taj i iHl'j Jll. . li jliJI jJp <ji»I *UI * <L—Jii>l jjoJl 

juUJI (jl (JjjJI ^ AsmsIj Al a .... i r> <L«oU»l • <jl 

Lldl Loitl Jjiaj U1 io.sU»l (jul^i ^c. 

, (JjVl (j^ai-l ^ y~il~ * p* ' j ^alsJI »oA j i ol^-l— ll 

a«U ^Jl ioj ai-l ,*1 ill ^ I^lot— jl jS~ \ i l* { jjju 

T j*oL- *if” p jJl *kw jL* Jl* : J»-jLJI JjaJI 

.*A>j f t>l-a5"~ ^/l j I liXfi i 

l_*J J yu tangevin ( ) alS«» k <ll £}|S"" . DjAllall ^ j^Mi £jl Ul ^ . n 

Iji yj U 1 Jiil »l»j.SJI {$Jj— jl^ c>i » : £-a> J-i 

. ^p-aJI y^Cili jllaVI ji-l j J* L-.LA-I li*j . « a— *j ^J^juJI' 

j£\ ;Li-l ^ Jjil u^» ^Uil jy tjjiuJI ^J*JI ^aJ ilal 4ii. 

UMi »a_* s»L- uj*^ ** t)i • ( ) 

. *aj A- 1 <~al) Jl> 
• • « 

0 *\ 



jlj.Cj \Xy 5 ~ J.&A.A *■! j\) ( A*j 

(jl L-ilij b j\» a 4 Uxc J^^JI fr* <j1 £*^j)l j ■ f l^l t ^jljjl 1 

f\y* iliupVl ( Jfc U-x^ JL» iiL . ji AjAIc ^J^uj j^Calli , ol^-jvll (j* j<5Cj 
» bj«JI ^50 j , (^jj^J! j5Ci.ll 0 * ^jtjLo. ja- ^ i» j)l »ljj !<.» 0 * 

. oUjVI i» j!al» . .AAx jl^ai! pCj* i (J jlij'J 4— 

J5C* . J*i,ll ***l j (j, t fjj^l jf~-il] 02!*.ij J» jii 

. Lol tJUj'i/ ^ail — (V <— > j*i ( jjail) 5 j Ja-~x> jfc ^ jj** 
f 4»Ai,» j 6 i i»*f® a!~»I jjf f j» jii jCi If Is X 1 1 ^.i! jllj 

j^j » U (jt— (J~*^ • 3 ^-* L)b> I £jl A A*j (j j) jlrf 
yl ^5Cf fJJU'i/l (jl jhj ( A*-l j (jljb JO N] i tills 0* |*C jl^ ( ills. 

( ;sUI jj >_* l*j V I Ia#j ( I iS' j>- jj5CI j « l^*j 
«^lji (J Tj^o cJlj^VI cjl^ Lj] ills ^ t-^3 <tjj*^JI |%cjO 

Cji~J>\)j?(£ j»-l j . . — \tj&'\ jX - 1 |lu (jit ( jxMi (_j 1^-* J 

if*j . 4 j jstZlI l ( . i ... ta* j I^IT j jJLj (J 1 js| eJJ J.i- 1 »l)jiill- 

1*^ (J-aJI »JuLt (_J ls\#Sj! t_ijC A~4 ^ (^Lc^l ) 0 a A-t^ I j^IaII 

( i r J' J ) J^* J-IT oj'jj' oj'jJI <lJ 

* ( ) 

u> 

jjl jjAit c?j** . ^-jljiil 4«^>l»jll ;lsVI oLfcU jl julij fjl 
^**3 ijj — i'JI jis^l . ^.jW) j)l 6^JVI 

> <jir aj^ • ^v*a> kjl J*W i^w5Ci _ j Lv 

J*4 ul ^ * wJLJf j^xc j( (jJIJI^ 



; i j& i Zj > jc 4)^>t j* jt* Jj c 1 jibJf 

Tj. j£jli < Jkj«j-I fjf~.jJI ^»J\ j L»1 . Jje-li v j I-*Mv flljj T j^IiJI tjf 

.<1)1 j is**" ( £*lj ^ ol<"* 4f* uJI <JjU 4^a>- » ji la I«j »\» j 

. IjjtW j^iJLj l_» jlo-ll Lj.* jfZill 

UjUp ^<ill l^5C Jjl 1*1. ijU^lj o I jE-VI Ijill .j* JIj 

^S~ J jfCjS~ 4l«_Ji !_*^aj <1)1 yiij ( <£ j^»_iUI ■ »L— -i- 1 J (j* jU 

( <£ Jj— J fcJI 1— il»j- I ) J-Uij (jl . 4 -~.ijJI Jijljl if* 1— • Lj'l IJk* ■ u J 

4»J^ tic y Ji£ <1)1 4/j 4 L^~“ £»l jl j ( _jCu*J 

-«-• jj lillj Jj . O^JLl J « ?• Ulc yt liL (>LJI L»»ji ijji 

jl j . alj*lll j ( j i—jjL.'i 

U>- j jI jl J <1)1 ^ v - j <_)bOl IJi* 4x'-0“ j dUj 

- ( ) 

. 4-J^lUL 4i I a <_>Lj-l — & Lai j c£_y‘ l»t* j^j 

-4 — ^ 4~— ill j .4 , 4 ,-S - -1 jc'VI jJ~ll Isj iJsvlij (jjJU 

j^l j! I* _jkj Ijl liJI . ( ) j£Za ) I j Jli-I ^ I fji*j 

^,> 0 , 1 4~-J»l* j ^ 4 — f 1*^5 Jk^ *kj) ^ < 4.11^1 iu jl jl (If* 

ilgj'l iCjjljjll j^f*j)l b-A* J.i i ( 4_» jVlil ^ Jjdl till) ULj ja^i 

j j^Cij LjI ! j5^LJ\ l^o«i j 4*_^Iil ~l J j i* ^il jl» j*j 5C*.1I l^i JLbeTj jjil 

4 1-ijl j*jj Vl jl e i_jl jm v j* _j f iIjJjZ ji _* j»\ j tilli 

4 j-^MI jl^^llj Ljjl t j^*» Jj&- t^-'li|fl» S il ( j-* (l)^l»l <^l < 

4.^1) jl obfcl*VI < 4>l^ <JI j 6 j . ( Jk^ j J 


. Millarrae • Divagaiions ^ ^ ul>o» : ( \ 'j 



i jJlil HjXA ( J j 'J'l Ji Xj> j) j ( 4«**l j)l a _j*iiaJI Jl io^l 

Is I • Lj3 <iW jl ( jytjlill ) ^uJa™j ( *j|£!»to ( ^tojl ) 

♦ ( ) jr 1 ^- 0^4' 

jljjl ^ }CJU* 4 ,„ ■ l ^«5CJ J 4„a- jl ! |£— l I c— J j *^.*^**1 JUll 

■SJlC J ( L<il) j ^aLo « ( CJ>1»_^ I »b jUJI j If, ^Jl A — J4.ll 4*..flJI 

iJj^j je- i • u*t~' f? - *-* 5 J* ( o* 

y H\ *is yjj • jjiail ^*.*5 ola Schrodinger ( j^Jj'* ) dJ 

•— Jl jJ OtT (jl— ^*1 i jjJI fji lj j<AlljIl*JI j4-j -li j * oli ji«ll * > L-i- i— ill) 

f jijyUI f jJJ jH ^1— •Jl J j»itl »Ji* t""^" j**! *— JT 

Uaicjl ^1 ,-ii^ jl jj-Aj (JjjL. w *j ^ Aijj^a.11 A-a-LII j* jUHiJl J|^J 
3j-itl »i._* jl Lx— o- Ijl L)>LA |»kel L. £j5C3 j • LTl^l <jj|jLia«H IJJji 
'•l^c L# -tV ijj^i Ias*. ,_*lji Ijj] ! 'j *. ill ^51 ^11 j* <Jl»- qLLJI 

«4 l*ij • J * iijLi-1 1— »jl*> y^a\j ^JjJI jXJ Uj j)j 

(Jl-A— »l ( JI.A«I J « Jl lift JJ5 ss»; j ( Jill _kLj jJl — llaJI £ 4 j Jit I 

♦ jvsUiyjl JL.S'Jl oLc-» j» ler* Jl "j U j* j f Jl^ll 

^ Jl ) J jl jal jtkli 

ct^l j — aJ* U}j i ijjUl LjiZ Lc* d j^ltl 

Taja^ »iJ^ jl U.lc ^AJj j»_c _ijij JjU *1 jV U* j^, . i.ju .sjil 

i( Jst3 jl Oj_y ^jjl ( jj («» ) J ^a^jJI k— .ikil ^il jl! J to! . tiia 

<j1 ball jt tojkj la| l— 53j , ji- i ^ji£ i.aAL-11 ^#lil! ^ -> • 

V u*^-i J i • ijl iLl.Jto ^ ^J(jj(* J 


0 <\ 



Cjk)£»l zjj.£ I ^1 l _> jk'> ( I *l>juJI ) (j L» IJJ j , J;5C^ 

i (j* L £jt~i i y t «»— *JII 1*4* (J — 4 £ ( (jl , <L •> j£ 

i«jl*JI ol?-jdl lilij ja.z.j *ji . ij^ctill pk:j j 1 jji j Ifc, 

{_£*>!> Jl ® tJ I ii~l> OL ?” j 

4^**IJI ^5li j . <uLK*.l l Aj^aeJI ^1 ‘-if .A-lt %.c>- y 

£■— J* ol~J ^ jali JjliJI 1*4* <jl <^i**V j . £^*11 {Jl Jt ~ I XAA JU- 

. J, Jl j£i!l 

^ 4*&* J j -*-I~.J V I k!j Li^LjJl i»lt i jiaJ LuJI IsJ l JjaJI 2*P"j 

>— >*1*411 (j* {_)Ll*jj ji ii <jl L’jI j * ( (j ' _*"H ) Jxi 1 juj j~^l«uLI >l>jwJI 
i-ijui-ljfeli'jl *1 ^>"1 * <£jO-Vl ( l»*4&*j f 0*4j* 4-I .«> I Jli I _Ja~ il4*jl 

*— jjIa-JI 4.*l J» 5 (3*“*^ 4*>-jJi JL>-MI , ^f-ixll 

^ijvMil) j5CiJI ifjj( l^lui j {_»aJo {Jl iiLull 
_ * j \ Ul — j {jfJJI jM jjaliZil 1*4 * J , pl^jlj J ^L t ( ^JailiS ^ jUl V 

<xi- <jlj { ( ij * I j ^jLlall 3 jll •li (J 4~*ali 4 b ykUall 

. ^UiJI^c-CL-j {jl 4lJI fjolj- 1^». U:...i {jl i 4.*I*JI Jli-I j 4^{£*l {Jli'l 
( jj* j> 'j iliila 4 4 .^IaL* ^jc p jJI Aj«j ijljuJI uJii-Cll b j«iJa.ll 4«.lji 0^ J 

. 4 fj »Jl r Ul ^Jl oUrl) Jl J f 


1 * 
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HcjliJtiiiiD I icjiJI > £ Whitehead "*( J* 

lu£3 J . t Lalll if* »A*-~ »» l*A^ {jfi 

j< lio- X^mLa Li j> L»Ul d)L alEx^ll jtiaM ^iUiJI tlat-l ^j* £jl 
»iljLcl J p ji» jJL« {JLajI «-_*A.Ai~" jfia* ^**^* ft 

. _r~C (jjiJI i£j ,/'•■* .11 O (£ 

k ji: jJLi lf.i 4 -lt . ,l 5 "~ J,j! Aj jO- j XaS LiUI (jl 

(SJ_*$CJI) a, tf-i)! j^oJI Iaaj . IajI ^.UJatil p_^A* 
. JJ-ia (jt-'* ftiltl -^-*-^ j* ( *i.jjl>jAfl ) *-<dJI £ ^ j 

A l < LpV dl!j J , £al«d ijAe. Jl y*i Lid I (jl 1 J>- I (j*^J 

.jO-1^Jja (j* l^lljoU-o l^e £yu < i^u jt> U* ju til l^c w«< 

» ^.njljjl £ ji)i j* 1 wAJU li J jA*m M Tj'i/j'l J[) _jL (_£ .'' ■ * -A dl l j 

> j£ Jail] tali f dUi jj-* jJ^JI ijl Descartes ( OjfiLa ) t-c_j 

‘<T Ltd iJitf- jOl Lao <jla p-L— o-l fj* wiifa IfiU ( at Ju»l 

l l(f AiAntll lAA Lilli jiyexJ ^Lij , £<• {j* \*x3 ^A _j 

jjlj f oIam,£<)j i I nlft^uu t^ili y Ujyi f a]J^" , ^aiA! 
ii j***a il^—a k $ La,) 3f^^l A*JI 0^ jit- 

. T • • y* * jVj*J C?^! 5 • '^■‘I-I fWlj |l*^l 5 “Vilj* ( ' ) 

Whitehead . L* Science et le monde moderne, trad , d lvry et Hollard 



jj*\ ^1 £>l JstSi lj.JI . — ikj jJI Jl-jJI jK* Jj‘I j~.il B 0* ^1 

. JsUI ^ai\*aP- 


l jiOl Lai" I (Sj^ 43 4*—S (L)U--01 <j »sUl Uj-AioJi Iua (j 1 J£. 

• £jCL*— l^a ^ Le- A)\ , oUjII 4—** -A-tfi 1 

r LiVl U* ;^UII 5-JJi 3Ui« zS jil oij . dLlfcOlj 5-oil 

' ^ J* ij Schlick *'*( liLi— J atl«»Ml al»-lj , 
ti^j^ ^Ju (jjJJ ( J 4—01* l — i4st*J La—O V n 

i u Jk5Cl^« J«*aj Ml »i^.LJI J* . t pl~6.l il>U j *\» jrvjiJI 

jl 0- o- jl Lifc- T JJ3L*~ jjWtl* . Jalil 

5J|$C1I (j^uLsi-l ^JaliJ (j lil foUl—l placMl ^iltjtillOl jiljl juL» 

- * j \ r jil|l 10* (J ^.kl* jjp (jaiJ t)l Jrj — *-H . iOLijl! (ja^Lai-lj 

L* j* <*-^.0 fj“ j *. j jj! ^1— • (jl liiM j t 5c jJI ioL* Lila) 

J$~ 1 t>l * j)l — ofcUtl 4*) L>1 il- V J , i*j£jjb iU M »aU 

^Jj>ai 0*j Ja^ U 4il|l*0* £^)jj f fc> — 4*— «Dj S~ j i—l jjJ 4a*l _j-« 

, )l <-jliV.M 4jjj^ 

t)l j . 4— 5”” a _^£-l a— -*? 4«i— 4s»i^» t)al is Oj ^~ * 4> 

Tj».if>-I— S~~ JI l* t j »aUl,»..>f~ 0< »alcL ^_vlx os » y«<»U«ll »lijii)l 
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i-jl J*lla!l Cilc-JI (^1 -■ ii* jkJI JjLri- u (Sji 
<J J* S^ 1 (jl . IpUaJ JUll olc-JI ? iilil 

*-* Ikll ^.--la — j tJ*l — ijj r *Ui I >KTJ J^fCj £ ii Lis. £y-jj ‘ 4* Ik 
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jjC l^l U ^tl i» jJU 4s ^IIT 4 cf J^l 4f^" LT*J * t-*il j jii) 
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>i_cy olj 3-Uil XULiJI j ^U! oj^<i jJu < »jLU X-*il jf 
ciui-l w*l -ill ^ < oL._})l j OlJXJU ^ _yL j>-b k_*lji« ( ;> ji- 

< <J|£-LI > 4_JeU IjJoLU jlfJ?i j ( tiljLij J' ) jCluVI jlifc.1 

. ( i j j 

^ 44 . *^Li 1 ,^..., fl )i ^A)l ^^jlJI ^**.11 fJ^ <jl LJ jJi.jj 

. XJl*j)l lyc-* : 4iliJI oU~ ^ X — jo j Jr" Jii l«l ^JlH tj-Jil-l 

lj ^a’SljU . <UjfjJI ol Vj iilixll p • j^Aa jJ*JU ^ - L»*„ i V 
l Iji — j j 1 iiLIa.fl ,j»aS <j) ly I j ( iSl L> tiaLX) jL tlj2.ll ^P 

l jjjrU^ (jfi 4*liail jjl , ,j<i iUJI U*» jl 4 lyjjj£ jj! ^ .,.L “ — J 
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( i jo - jU ^ Jp C J jii (jl llJ* J^ { Sit <jl djti <jl y\^\ y 
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•alll oliilc dfd» J f Lm J f^"~ c Jp.j * ji^} 
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jru f J5>cdl j JjAaII ju cfaAc £ykj (_£*-*■'■' f Ar^' 
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4aj ^ 1? 4_-)^^0l 4 a**NI i 4,j L i 4^tL-tf. 
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Out* £ 1 j* <$ ufi * 3 j*'^r' iJ^* - ( (j (S 

^Uu»l 4§0» jJ *»j f \S~ l j^H «a jiH ^*1 »*-! pAA 0^ tSjj • j 
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( j-j-UI ) ljI -« j is jii\ j»l *UJ ^Lu t jllcVl lo^. ( I 

wilji ( (jlflL* ) j-lai ^ ^Aj ( ) j ( .j^ ^ ) -?■ 

jjj)l J* * JsU iiLLJI t_j jlii I ^ i Jti ji-l c_j^UjVI ) IJUj . 4»l»il IjJslil 

. 4-j jiCII ijJa. j <U 


(/•ill <Jal — tl jjJaJI U jjl Jl _/JLi <jl ( ulS^— J~» ) C» jij V j 
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a**.V! <ju Jaijil 1 _JsJI ( j*j ( ij J.II 4-»- v_ii)l iJjli <jl 
OilS”" ClJLJlj Salll ijts <JaLlll wiiM 4 JLI 3 < l» tc j t ( Sslllj 

a. a) ., ^ ^ jJc Jl (J ^*ill S^cull ( (jdjl ) 

l* jjJ.j j* j <Z~> tf" i t~»li iilt l jdZs 1 4 )sl*il oi.* t Salll 
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41 oir _j . t*U c <jl Sail I £-**j (3 uT j>* 3 >J 

SjJj JiVl (j 8, fjl~— 1 4 -^* > o)f * £ -*— a*— II ^l*-*MI aljbJ— I 

S-ltl* (3 t» jl5 ^jJa» ^alll . — aJ.1 I fjOMj tjU loJ j . jjisut ij-ti- JjV SaU 
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Jj ( w-~a - j i»JL» »UU (faU Jl «L2—jV y^j*- < 4 J- , Ia - 
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l~j ( il—JI J ^J1 1 iJLf (^jjl JilaJI *J Jae-j jr-Ol |»jJSJI 
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ilfrl jM h jSelllj jll o jjlill Jaj jJ ilaj j^Jaj 4/1 . <jjjL* Jie- J 

4 5 jlltil it j>*l)j ,_(-?■ istC t ^jJI fj-t> 1 J ( l*i* J 6 i tl-li 

£yt ilfjl*. li* . J\~aj jJwm LjJICj t T >vU»J jJU jjl it jaelil 

ijj^* ilal i-J J ( jiO JJ— . j Sj j Jl Jjj jij jlUJf vLolj*- 

Iju 4— lU ilisli-1 li*j . ^frljiJI jf CaII i) i-Jj r Denkmittel 

Jfr a lie I ^i)l l_» JL>aJI il Jaiji j! oL. IscL* l<4<*4iAi 5 iiAl 

, ( 4_ilfj)l *l»jw)l ) Jliaj 

tr-A*- r jll*ll (j'.ii'l Ija J Jtlll Z.^ 3 &?* £-*ljllj 

i»l ji J[» Jo jjt — ^ll« £_Juti , £.*.*3 w— Oj^- 1 j-i)l (J'lsl*j'ill 

* I Jll jjc If^UI AJLii-l Jt I _^jJI — frlfJI ii jj (j J Jit—* 

/j . Jj^l b^JI *iC^il Tyndall ( JI^J ) ^Jo -li) 

4 jk jL’ I Jl U3jj J>*"Vl J~mkl ^jjl l lit Jo jf (jfiJJlUJI JWjIJI I Jfr J~aijij 

£>l Li Ja j ( dJLJI JJi 0&" lal 0 »ljil £>\ A; j (J& tjiHj 

Jjt j^AJI jlC £$i)l J-5^tlll 4-j Ji*Jj tf*^J * Tj*- L^I.f -1 

^ Jl Jj . A^ailiifr otlS^ Jj *-*♦! j)l iiijjIaJI j»L*l jJCiJI 

<j! <=-j ( julll >111 J Joil« jte »li-i J^uj Je jl/i_»jl^ Jl 

v |^L*j^l| I ifcitllj i Jl— 1 t V • fc * Jt ■ 'l ul l | I J 

^ L*J Vi u» 

Mme Helene Metzger : Newton, Stabl, Boerhaave, et la doctrine chimique . 

Vo 



jl »l JJ ^ ££jlc»*JI 0-J^ b u' W—*- 1 (J^ (^ 

Lord Rayleigh ( ^jjUl ) *U. c \h\V k- <jj , i*L- oiij j*- 

0 L 0 - ^ fcJI lIjAscJ ji ^LioMl o' j^'j f il>3li-l 1 a* j*~,H Sjj^J 
w~-^ C ^jC jaLJI . 4~ij jli.ll cl>l ji jJj ola-t- jl jLc 

w»<mLiO bJ*v 11 f I*^> C h j l gt ll »A* 

<C*-^ Jjtj * Jjj^l jjlll 0[» ‘ « l » ijiJf J,l Jjk 

icjlii.^» ( (jjjAjj) ) o' J . Sl^' ($ »J£jL> J J* ( jloJ*! 

AiliaJI ^ Li-* La*- * fjl> IL-mJ ^jJsJ ^L'Jl 

3_y L^"l ^ Jj«ll o J ^ ^ l£i“ >■— "**a' f jA_au Jsjljll 

ij-Jt . <i ^i4 Ui i_ r u ^ 6' oA^ 1 w~fj . ;yi iijU 

B^iJI 4 — » cr J.D. < {^1- I A^Li liLajl UjlS^ij U^l*.ij 

? t*j6- 

jJlj ij . aJu£ <~Ju IJia otT Ac* I 4i <jl ji' 

4-1 jAj AS Jj $~ *ill ^^atdl Jj $ I (Jj) JK*J <-iol^- Oj^* 

^Ai AJLlall J— 1 jjJl eA* o^* f'-l' 5 £*j . iA*WI (y* jCill £l«~Vl 
• j j&LI jA dAm* Ojjj^l Cf *f S - Xe ‘^'J 5 

i_*UI ijyb 1 1 A* *_ill»i^.l o 45 ^ 'Aj (<JI-*Aj) 
jjiljll Ta-Ij o' U-U*ll 0- . : *)>i UA' jr Victor Henri 
JJ^ _J iJUm £—» j » jX!i *7*i j jlaic jl l j*Uall dA* 1_j-jS 0^' 

( v • jUI J jrjJI ) J* <$£i k iiil*^* !;> (Ilf jlil le'j 

, { \ Arr * UlUlj SolLl : tsJ i» jj^ ( \ ) 

Victor Henri : Mttieie et Energie 


VI 



0 ol j\j ob i*~I (£j£ jUslI » t£l 1 *VV A *-*• » J *-j Sit Raman 

yAm)\ c^-U.1 oi ^-Vj pM <J*>- • * Ajljfl j>JI Jljj (j- 4 

*I-Aj* cl^ U { £)Ulj ) ijl^Li5"""V 

c)_jt*J ( t\>ybj j^J-.\ (£ ji~* < oJ*~ j-u <>^UI £jl ^51 jlij ! 

4*dil l_^Lc* 3j! _j!l VI ^1 ,_i.*aJ jl »ji)U ( JjjJI j £l*,-VI 

J&J ( Jwtlft- jiSi ^ Jill V Bjiil (JL (/jJI jl jl*Vl j , 

j»- I £-jIIij (J 3 '*' 4— j 'I (_]■> f L» Jlo- ijj^£ t£JO J3j ^ dUiT Jiii V 

< iol* BjJij till uilj ^50 j , -Jl ^>£>J j Jt— » jCS~ Cjljl jH»l «jV 
* (j * illl ^ l/*" (jl V j c >_il t_oL» t ju*3j 

J* 1*1 ? ^La*»l Ip-aJ ^jl BjjJl (j* fjlj-if — i-1* jl *i £*jj£ (J* i > j*Ual| 

i fj j-b LjI ? JuJ.o- jilaJ i Jj Jo- iJL>l_J>ljj LlJI diaAfcf >»A«1> (£ J0-VI 

j*\ Jf_J jl (jl ^ ( lit _j£l)l ) ,J»I jL> L»-Ue l (Jl _,-Vl ^.Jh 

l 4ili? 4<6 jU< 5 j£- i^iljX' j} J i (_P Ijjuij < r .jib j f pljJa^l 

io- i»jW~ li/ , £ p _jjj ilol • ( jjJI j itUaJI iliL» jtt 1<I j 

j (_y* l* j*~ij L«J^p »| c ^..ll 4*jj (jli lJ)j . iJ.ZjiA iiAc Ol*^l ja 

(jjU . C.J*1 (jl_J -Cc wiij-j jlii (^) _^Ci j-^>lJ-l O* _^l 

•ilVjlj ^_T*j ( y»Iw9 ( Oil J > jj 4_il IajL O Uli^JJI (^ijjjjlll 

l )j* r jfclJI ujIj tlc-.il (JI-&- i)Vi ( *y Au V J,j ji-l ^^*11 J i£y^ 

• Ujj» i-Ac Ji 

^llJU-VlIfc^l)) i» jIm O jixil J_,*lkil ( _^axiJ Uxk ( I li* ^Cj 

d)li ol ^._U / j»ttll aJL*Zll <-—» L— I • jfelij t J IjVI (_rji-l -O 

• (i^l »i*j 1 TjlS>jl ^«*a 3 ^il *i* 
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-r- 


) (J .>**•* JijuJf ijSTi# £jisJ JSj 

Vjf^ »l*-^ <L>I . (j<>-j+z)l t£U^_U JLiL J.j jtj Compton 

{jS« — -II £ (jtu** ^Ull 4>‘i* l*Uj • jjf”* j'Iji <J _j^ 

1^ < <L^«j6w^ <ua^ *Ul)l las . ju~H cf Jui JLiL»jll 
<&-Leo I liljy ^ i— > jI*. *j| . si jll j»t*j jj> 

w-»-Ij)I J . C-uis Jf .£3 4,*J.aJI | Jo- tj.- IjUaj d^e j—t jij f liu. 

J • ^ , **" J ^ 9 ij»( ij^l. II le U> 4 4 — _lll iLjJjCJll {j* 3Ju f" »jCjl> (j ! 

t^ail jcliJI j* jji . ulxjll - OKT-il iii a* (j***^ 1 3^1 •«** (j c ol 
<iL*j)l _L>LjjI £_.Ia™j ,_i_5^” ? ;ju jJ-I iiUI eat u>ljl*^~! LJa*— • 
(3 ^ >■> (j® liatL-i.. (jl^.j'VI ^1 i j »_Jaj iilj ? j£Ul 

? t»Sil J >i:JI t - 

. Jj )~ all julljf ( 4jJI jjc ^liiVl jotf juj 4.a.J>j i >jl^ 

*’- ^11 i-J l— *.~5v!jt iij ^lajl L* fc ^s*JI la# i LJI (£ jX) 

(jl . jjJflll oLr jj* »Ua> . 5 j* j^i a*-U , j_jis3J ^jdii ju J-aiil 

I_i)jll JaJii-l ( U.iiJaji-1 Itli Ua*J iobJI U Lv-iCjl , IL- VI 

_ j i*l\ Lja. UjII iji ( diij £**??. Jif j . ( tv ) j ( ro ) 
Jjklll A#Jp- JjIL iuji-1 # a_* j:i jJ (jlj" « < Cocl a ( Phosgene ) jf^H Jt 

u'-'J • ( To ) a-j>-jJI jJidl jlj^ll Lje'jl ( ro ) 

I jug ^ LJI . l '* ^vi olj uV jl^V _pt* _nc ( >leUz* 

5Ui( \ ^r* « \4Y ‘ \ y A iaCll! 4»*^l 1* : cfa^» j-fe«i| ( \ ) 

Henri ct Howell : Pfoc. Roy . Soc . r r 4^' j_y Sii jc 


VA 



I Cju»(£j jMI ej® ji^jlJj . »jL* — -‘>t-'J ^l»— V ! (jl JLU 

lJ* j4o- l t ^4&. i j\ii Jl LLjll LL*j 4»- (jV «ii) ji ( A*|S^ 

IJi * ol t (J jVI ( J**-J j . a) j*0 )* o jjiia* *-*J i 

<) j f ~}\ c-U (ji jui f vtjUIaj k 5(i (_,iij ji (j* j>i* 5 ju y^> jjUjll 

if.c~£ <Js— .Jl i iL«i- ( Jaalll (jl»j)l ^ilj t** ’ **"* SI Jf“ 

jut c jjji-l (Jlil l4^ (jUjll l j* (j a /- j (J^ Sl*-ili (Jl*iVl £— f) - 

J»JU l> (jUjll (jl , Jrf»“ll N J-ajLil yc. » aJL5dj Ijl < 

. ' jl 4 ) JuM ^^1 (jlj . i* j*j aIU <-> I jl jl _,£3lj 

(jLj jiw jjS~” jil (3 tiia-9 'll I jljJI (iiS ~*j (_j (jlj j I U*iii 

(j<j». jj4.il j Jjjs^ll JaJev j jjlIJ ^.I*JI (J jlotij H I j **.il £ *1* ptcl 

ji>j) ^ UUii jLu jjJl) idlit (j^J . ^j^l—H (j jill *Ut »_ r ^.Aj (jU^ t^* 
JJj . iilll j* ^jjJI — (^fel-l'l JuwuJI jUlc. < (jjj/l 

& ^U** I ^ro &•• Jean Perrin ( <jl jj <jl*- ) jlT—Ml 

jlj . S„j‘L*..T — U j jl UU^Cil <jl 

j^lj^l (j-* ^ <Jj^ (j^^il (j* 

(jlf j) (-^ • 4-tlftjl Sill* ij _j*3 j_j l^jl 4o < » Silt ( Ax.2*j> Sill* 
ij^JI S^4^iJI ijjCi Jiij Iju j . oltliiL Ml wLiJI juio jJbullI ^y* 
( ^ ^j* ( 4-~ij ( cjI jf ) ■il-«*'^l jiil -X—* j . i j4— i'll l^«~.i JS^ i*i I JJ 1 
q* £jJ (Jf 1 Jailer. 4^5 vJ j ( u'lJlj jjll yli>- .*~S~ 4«4^aJI *j5vli [J, I Ji jjJI 

. <v £iy.vi silt j s* 4 yi s»it ir :i yr _Jt >trji 


V \ \ if *L*.?3l J J*> l«l| OjiJl ^k)ji-l u»ij S ^SC-JUjU _,j»)l ^ V J 
Haissinjky: L, aioruistique Moderne et la chimie. 



^ Ia* i3 (A^ Aft-ju j 

Ja— ^L»-<V I L)l AU l-lil *.*1 _j!l j . i.jL»~5-3 i.JI j } I 

, i 

i«^-«.dlJt Ljli ( ^ p-I* #J>- ^L-VI <jl p-j-ii <jl Ja* j < aa! jj)l jw 

a2* AjA^ o^A^ j\~*5 oilT A.> L**.^JI £ ^LVI 

^lUjOlj , 4*ul,ll iillaJI ^ ) O^sua! jJI ijill ji|jjl u_>L«l 

oJj'AJ VI *-ljJ,rf £— Jju~J V £ii-« — iil]s» , S~ j» *lj| (jjl Iclj A— lj A^ 

Uj . ^IjIc-* 5»liJI uV _j < ij,liz» j^c till ja)I £jV l^lij ol*a») 
Jpktf'r- <j_jjbJb tlJjJI (jli ^ ji Jju t» _jj _j«.U <l 5” ^i>-l *L*i3 Aulf" 

<jL I 5 All A>- J jjc jjJii liUJI L>Ij * StUV 3»*il Alilt-Jl 

f p-tClj £)1 t «*U J/lJ-l fo* olf I A) j . ui J — o Cjltlio) »l«ao»l 

, ^*1 _y*4 i.*La*.| La.ji j£ I £jt t ijljll 

"t- 

J& «i jJWVl ^1 jTUj . Jel Jil «y ,1-VI 6VI 
,J,I I jil 1 'j* jl! JtoVl (jL*J J jU»ll j < ( »L*«^jl J 

♦ JUVI bj 

Mendeleeff ( wjJaI* ) j-UaJjijt Jl gJjAZll o^\J ^f. jI All 

Aij . yuXJi j iJjjlOVi ;jjyi Jblj; Jt :M ci j* 
*_*Ju j (J>-Al) £>f T ^ ^bJIIUjkl pUJljrj-. illl Iaa 

^JJI jh a_,ill j*_ji-l j i-jjlyOl OlT A-l! . ( bjl_j5CJI ^ 

V jl t 5CJ»6^ Xitil ^1 < L^?jAj ^ Ij^aI (jj^o-Ul^j^lj . jw*Jlw*l» 

^wxJaI^ J jAa- jl jil j ^UiJI £-jjj> «jp { -£~ 4J 4U*^" 


A- 



iU-jl 1 * I i.» ^ I A.*sljU . •_> jljJCJI i~j 4bc-T.u 

<j*l— 1 <Jf j • A.*si j ijj> ijJI ljj3 f j 1 * 

f ^Jg) LaJvJI J % - Jl 4 a-# ) , w . A-i, a c jSu 4-j j{^~] 1 A-J-JL I.4A 

J4 — i3 J' l> «— >j <_Jj' still -#*J * 6 -t*^ Valance Chtmique 

^-j-call l*i_» (V* 4i» J lI sAiadl Z>\~ik }\ u1jj\C cjLS”* jj'ill liUjj 

l*«>By«iL~»l— * Jf ^3 1» u ji&'UlJaJj' u' (j c J«i . a ^«-U (^*51 jll 

b-IA * l ^stlju-slj 4„iil _jT” O I ^Ja> J 

il'jj-l J®- fljJb - ‘-> j LJe '’j-ljlj . pjill jj 3 jiJI 

jl ii«» aJul) jL# La . u *il jll -_-*iil *_»U>I ^j)l j-cLll k_jU j'Jl 

. I_> 4j3j» JbJbt^l ( 4-ljljS^ ) jl 4*Jjl . j#j>4 

r lj^NI ^ ( iajiJI e*i~ * 

vj^i i} ' 6 j*j^ j $ & ujj^l ^U'i 

■— f ja ( jJu 4AJ.J 4—jij jJ»j £jtj tjp- 3 I _jA_jA*I ti 1$"^ 

J»- l_j <— > J^~ if) JLs- ^1 (jl JjN j . jO-l j'S (_S^ ( i-^lj^JI ) aIAcI 

(£3»4aJI IjA Ait— -JJ ^ ^ jl# 

1*4-1 j^A—Lill ^*LI jA . 3 jJtll ^A^l" I 3.4^1 m i — * 

J* 1*4-11 1*1* <1)^ J . ( ijjV ) ^ Jl* tf'Hl E*tl usion 3 j S=JI 

• O* £j J ^ (£ 4»B-* y*A l 

iaujl fj* L»li- IT jA 4«Ju) JjMJ _ * j \ fjA L J ^ £*C aAI U 4^1j 

loli . J«i y* ^S~ j.11 IJU dllrc j>*\ L ^ j $~ ) 

( cij^r ) 1*^— * ^-1*5 i »L****£lJI ^jl (^1 



lj* J ^Jajl ) Jxi t£al» JaLjjl ^ ililjJJI 

4 * " 

tTJjj t^sUI ij|j ijjlj^ll fj* Jl JjJlt LUoiff- i { Fermi f ^"* ji 4 
fjU* J.«jJ £-■— ^-1 cJl^l c)l j , 4/» _«2U j,isU*JI J ( i-lil J.5CJI J ji]\ Ijl*. 
^*L» ( S-J* — Uil 4-e-UI fj* ( ^xj I.A* j l J*» ^Jio jj) ( Jjl }■ 

(A. »jiz£* Jr»-la J* J'i ul -^Vj . t yi-l* Jl *UjCJ j ( Ls«^.» fa Js> -Ola if* 

*4-*V i ^ZjLa^Lz^H L';. * ^^LxJI (j! J>- 1 (j-* i § ^^Vli j 

{jSZj (jl ^CxjU . i-S~ jU ^.^LjJI ifj ^,-L.I ^oL j £J3 j * jh (jl 

l^xj iaLo-jl ( U ur'&J jiv UL«_J~" j* I je- VI i) jll £j* i)j|jx. 

, ill** Jp j**VI L ,«o*Ji i-~^V 

<£j— *t£~ ? . jll jf Ja~— Jl w )L«_5v!jl |V».i-l (j^l [*-f 

Laxj l^-oxj jv«Ij al-wV ^iallll I j* 4 iAjjJi iJjl jiJI j£a (£aa*Ji I.A* 
^yL»»^l) j%*J r l a-* ^a^I JliliVI ^y* -u»- L^i , f*a*u a I 

!•** Jpj . _hp-VI jrt-xlll 1-iA $ ^iVI j ^*IIj ( t**^l*j)l J' 

_j* Ua j , i>a*ic al-ix> 4 (jul a * 1 ij 

Jliolil JJIjJI jy JUiVl J^tfill (V Jj^l JsCJt 

. 4*J>Li jll <Uxal jll 

^1 x. I jVI ( 4Jijl _J^1II ) sIjlcVI jjc (jl ilia -Axj J.jVj 
(jf |*(ij (j! («il>ll (i w-«-ljil^i. 4^*;j*ji-l Ai-1» 

JJ.P a jLil fjL> *Lo Jl io-Li-L) Jie>- Jl jxij UjV 4 4jIAj Jt^*-I ji’l l>i^ 

. 4 (Jljll* Aiaiull *j> £)f J-j . lTjV(j>.VI <_jI— ► £j* 1*Jj ( Jjl^ } 

IJbJbi 4>lJaJI ^ JijJlstd | 4 -Zj I jjOl ) aUaVI (jf j* tifr- jO-j (£ jllj 

. Jlj*.| Jrf.1 jj* 4ifT j (jVI J-4-J iilLJI Jp (j^J • ^ 


A V 



Jj£jLl ^ A*j ((.» JeCu l»AIe JJt-1 Oli^U jJat. l^ul Adi) £?* i J^L^Vj 

I A* ^ J , ^Lx-Vl J JaUI (ju jjlDI <jjl*lll 

. ijVlj.e-1 i «U>- tlulj tiu. 

A jO 4jI . £AajJ> 1 i»£»\> aIa&j I ■! I.**— 5"” y>- (jVI Aft-lJ 

wi J*j (jl j k*>. ‘jil uj^ m (jlyi-CjAi j . <£y~ LijSJ 

^yt-C l r fcT OIL J-^cLftZj 4-c uy; Lfcjjl * iia 

J>l »l*l y^A-l 

f VI jJLuJI £ ly,C (jl w^l ^Jl £y* j i ^1 J^VS IjL-I 
jAi l yf l^c JUst-J (jl wB-l _jJI £j50j * ^*-“* *J jLXp-I »-i jIjm it £>l |**j 
{ ( _ r ^Jjr<-( jjjjlJI) j^L Ajj . *j £*LJj 5a)I ^Ae 

-ixl£" m Jk~jdl ^AjL > j At l^jAj ^>L^1 £)l ^ 

{ ( J jlkliVl ^.^[£j SjX« JjAjl) J ( JjfcJ I ) 

JUSt ,3 ttlkll ai>J; j * j ( Ik-ajl* i.e jS ,_Ju j*lH f (jAlAJi ,~jujal\tj 

liy^Cu VI 4.i yiCi;)l J,l £+-j Vl If dll j JT 4 U-|SlJ jVl olJai- 

. ( £Ai jfi ) 3Jjj 1» A-~^l s_-*JJI JjjJ JjA)l^_jj^l ,_Ju» j, 

« oVlf.^Vl j l—^*- ^ Lp-X ^jr — "i* c L »,^C,H Aoco (j I 4 Ty^»l j 

Ac jiJI li ^U.11 j .iJLk J-ll ( *L«^SOl A^JLj _j**;II IaaJc 

• p_y yi *^1-^ *— *l*jl JKmJ l*il ^ 4* jtL* A|^L5 A ij jh 

ol J ■— -^-J < A ~~r jj,jA UJfclj; ^Jc ^ lili 

jjUyJI _J^' 0 s f'i. J ^ ^fc-rfU 

_ r bj ^ < u »-jli-l jlL *Jlj -j^iJI LitjulLlI Syllj , 



^JuJ » C L^j & jtt ( t> J*i\l\ «L%»Jki- ^.aIX* 

• uA*^ p’-Xilll 5<j Uj# *1 j ll~« j\?u j J il £l~ll tl>lj 

i i_ ^*51 jl) 4— JuJj * ^*il jM <LaJi>. JJu <jl £.» (jl Jj 

j^“ C i-,*jlj jl ^ jl (JUw mi\ j)li • Tjlf jftllZ** a slJi I j 

lJ j-JUJI 3 5„.*SI j ^ jl ^1 4*** l? jll 

j^^Aj J ■— ( ^ llj I ^50l ) ^Uaj ^_,Ju 

^u \j_yilul I iUUJI wjJL ^jI jJj ( ^11 j)l 

t_J ^au) . ^.*51 j)l bi^l t*U UtJ ftlil) C ^JCJIj ^1 j)l ^JJU <[jl 

c iAjJI Jc f*j.i5 j ( *^-£JI j*jlaj ( ^*j^jil j*JiiJI Iua (jil 

^.J L^„5CJI jAji-l (jl ; > ^kUll £_ jlU J.*a£ A. , 1 c- i^j y*J 

+ }<xc- (£j** 



gyijii ii 





\.&j UjjViL* J A* l^, jll 4~~iJI I J»J 

,£>| £» ^1 (^* _j^5 I f L> y»JLi jJ LSI ^iljJlj . ti»l{-«i-lj ^*1 >•'^1 i-iLi 
ic- IjU-i tfC- Jf" (£-AC < S^JllI Jj^oJIj jj*- l^clUJ »>- c£-AC f jO-l 

j-~Ju £)1 ^^*11 £y»j ♦ .^oili-i iX*-j 4c* ( tlj^l 4 .JCj1^JI 

j) ^ jli-VI ly. *U- Jill ;iiH (J'jjA-I ao-_j J »^«li j)l JJ'ill lijWI 
J of ,#-& k_JL»I <y lyll < M. Lotxia de Broglie (t$jjj$ 
Lajljo »jj JlC i_r jjjJ Slt£ 2i t>i . 4 j ( j* ■>«. " »■ i l l ^ajll L»!A»J«. I 
LlJc ^ , 4JLJI pL_»-V! 4««l ja £• »jl &> If Jss 'i { Ji l_y—JI 4—lja 

tr* J j i *4 j'-fl V 1 J»l >-JI o* *-LJI j»l— *>Mt j 

l fcu. fcULI iJdidl Ujlj^Vl r> Jill- ^ ^ o' Jr 1 

i ajlilliljc £«_— l (j'»- 4>L»'5fl Jf ( ) ^LaI ^ j 

4jI» jlill »(^sLU ) <ol5*" j » j<a- j 4*Juu Jl«-> , 4e»j3 jll ii jOelll » JJj^> jj C 
<>JL*» Alt C Principes Physiques de ll Theorie des Quanta < III I ji dll i> J& l! 
3lSL.VL{biii c ^J-l i> jJillAj Ijtill ^aUU ililil^e (Jjl <jiii jJ» 

4i l — 1 1 4»ua!l L j*o ( ^ t 4 ^1 j^VI i jhli 4jl}j4aJI ^vaIaII JI 

^ULI JEL» Lie oL»l jtc'lll , ill ail* jlill J«a4)l l»t f L»> ^vaIaII JI 

LjCau j!l{il>lc.aJ-l 4i ^lal) iJbjull ^aUIIJI ilX- 3 b <Ce»^l)ii jialt|4j lj jtall 


AV 



j » t I h* J-^MI ^*>1 j o\i alii)''/ 1 l*i* £)i jlj i _jil »-i* SA-L»- 

. (JILj M JU.l» jji TjlL^ JUJLIc. 


< y^jJaJI i_i— li jjs £y> jllx 1 or ji iA->A-l aliliMl l-i* <jl J^-l j 

. (_,*•*! ^1 v_-)jAl.ll J ^ f IsJa to-jL> oy^Tiil iSJj-r* J* _}■ 
4 --^ ^_j]l i — ivljl ^o- £f*i* ^cA^Ii <j1 ^A^o ^ 

i£ l*i» - j^SUL* J_jl jj JjMl jA-U) . ^»1 ji ( y». 

Lie (jtj y* _j : A.®- _jll oli jli.* [fjd£ ^Jl iujLflJI — _j Lie” • 

jJI j AilLJI j ^-A-l _j Ac _ p~.ll ^aUj. (j]j , * <fi~)j£Lil *Uj jA! 
4Ja~«_j t> L« La_* o. — J I — ^ | ( »Lo Jl a juij Jl ^"ll£- 
^4_iil Jl s^.li!ol A* j\. — alJI 3_».J <ji Jj i jv— AJ *bl JJ jl 1^1 . * jul» j 
UaAl fja»J £r s3jJujjl <j^~' S ' < T J J O I clL* . A~»-_jil 

A_®~_jil *IS“ V 1 ^ * A .®-_^11 jL-JI 4 f o - j ( jvJU AjaLo- ^ J 1 

• <i / LjAJ £ jL bJIhj J -jtlij Ml jjuJI ^ L^«l- ,_aIu^ M ^Jl 

ol_e>-_j.» 4_J^ £y* AaIja l^ll Jc Ae~ jji AiJa _j)l #JIA J~* JjLj (jl ^ilA-l o*J 
l ^« ■ l> *1 juAaJI j*L»H j l^iuu i ( J^l^lllj l t i 1 «oj i~)jl 

l_*^»jLil Je ^A-l >1 I) tAI iijUl iJIaj . 'V s - 1 i ta«j 

A* jO- ejLlcI jJc Ljuall ^Ijlill i- 5 ^ jA-l i jial/l ^3 lAl> ( Lj jii 
A j)l t_)!>lijl f AJLJUUI S~»-UI ^< 11 * sjljUtMl ^ JO M j , djU JU»- 
. JfiUil 1 aU*jc Uli jCc! bl Iu_»I Ml olT^ Ai^jll ^ i~».*l j)l 
O'*" ^ _^iL* jw \S“ j ^Lil ^>1 jll ojjZmj U|.a 0'»*1-JI 0^ c5^”^ 

til jSd\ Jj __ r kJ • < _jaLLt : | \ J 


AA 



Aiistf |jt U|_j l V j j*-» (J-j ^ j~oZt < •!»*, ytalt *il ^ J- 1 

<_L»al jb- A. .jl*S 4 jL^~ Ljljfi ^Aft . ££*A)I J()\ ^al j a) ^-j 

4>IjU> i)_yo> c>l Vj C (jjii*, (J 3 ** 1 'J j . ijUj 

f~ i-l >_jiij> lJ?J * A_JI—^il ^ jJ Ajla^ jAj^I 

aLjlII^c j jLL* U jj^j l« jJI j^~JI u * ^ (L> jj~J ^$13 (j I 

Ij 4_*- 1 (jl ^#* J • Vilj A~i - 1 l^,i jXj 

. V d*“iV I J j*i Leibniz ( juJ ) oJ^TULl 


; JjLii i A .» ,*pj *i.o- j £--~ <x) (J I cr, 

liLij^MI (_j ^ tfjjjj - 1 (j- J J ^ jl_"~VI (Jjib . J.O- jJ A Ajailll jJ*ij 

(_j-S V O iSjZ’ (jla iaLL! iiaiJI VI -A*J Jj<al> V Itil j ; A«e. _jil 

ft ^W*A*-* Ajjji ^ J* Icj^ Q-* T Aftta D Aa 1 ^Iv*^^m 

. i aIS*" ufe— U (Jj*- 


Cr- k 


J V bo L. (,1c a$XC- Ac Jl Q^t ^-*S~ ^ 


( J5"" A a!s 4 .)I libfcl* Jy*> (jl ? £)L» j!l ^ Al/ jb oJib~y J jL> (J I 

A 1 *_5 j. ,k ' Aaj i [*,3 (i : 1$ j >> V I JUj ^11 t_j 

, I j»( iiju jjl ~ 1 . o) j • »j<l *li3l_j A aJLc ^ Jal^j 

^jC U (Jj(? AiiUj . iJ jtK^ ^ A ^u-ftwail ^jlLIj A j**- Jij V C5~ ^j) _j, 


oLJ_^*i)lj i_i s i b 3 l jfZib Ijjji-t kS" j}-\ j utjyjB ij-lJ (' ) 

. \ • « - o- - ' \r a. 

L. de Broglie : Li Nouvelle Dynamique Des Quanta 





Ijli . x-L.1 x_.j*1 t^aLLI I j*j i 3 y *- Jl J *UJI I JL* < i_J I IjL* 
*JL* yS"\ »jllj dl»J tlL»» *li Xa-yt X> jl ju*l jt lj» JJk?- XjI ■ * - «- ^yt cJ! lijkj 

t XJ-»* dilLaJ S j~iL* L\ l jia jf (jl ^JkJj Ij\>-lj . llL 

I*-— t 1* x>* Jl j+z~-a < — > l — T I jA j j LjLuHI 4j Lo I J*^ 

• *LJI lyiJ^ 

^■y * j~lL.ll J j,lLll jric Jp ( ^v~*L* «r*LU J** J*- 1 ^ oi 

dUfcLLI J Jl ij^U Jix)l crUII JL LiJlj e _L Jl J _xSjk.il 

ij.ek . j fj* _^*VI (jl I* Jk> lilj . X*jLl»-VI »_JiVI (jl JL* J X_»>jll 

t »Luljo U (jl* L*._L> j-lxLI ^.IxU jjl I»ji».j i k*+- ^ jf- wL~Jl 
k^AU y i u*v<X&' yb I 1jL*a ^ jlo- (j| X llJI 

l<5^ JjVI jJLelll Jn 3 J icUall LaC yLj (jl X t_rXrf 

. w5”" J y 1^1 Je » j*lDl 

I^Aco- LJiU lyiuo i j5~ ^.J-l jLleV Jl_^ il (jl ji-l Q*y 
t o y.i p yMj y"[^M ^1 yy&jj £jl jJIjLII (j* (jl ( t^AL Jb» , 3 X^ 
£)1 (jjLij (jU^ t XJjJi X_»- yy , jj\a£- Jlael X__*l i_J j|^lll . (jJslj t)l* I j) y 

£j|S^ L» lj*j . I^Ij X-^l > Jl' »l> j(i)l olJ jl 4» i-«C J Jh-' 

Lf^y^y. ) J ( Fournier *Ljy) y ( Coppel Jf_^ ) jjjL-^1 *>-Ji»l xs 
JjliJ (JUjX*- Jl^l (j< J*^ jJai-l jl?L» (jl Jl I _j.lL* Xii , ( Yovanoviich 

X-£- L* y*y - J^^l ifJy t ^alxJI 2)feLil iyi (^lL^ 

♦■X* (jc J VI J^~-"JI J)*iJ • U Archimede ( jl ) *£ j-*j* 

jk^yi wiaJ. feu x*.j (jl*Li* x_&- j 1^1 ; L-xiAl x_»-lill y* x* _^^_jil 

^ * 



vjl^ll £y* ti|T" liJlc jl*I/LJI Ulf" Ijl ( 4-ilS ijLiUj . jl5""^fi jjU» 

£jl» tilfi 0* | *Cjll>j . J jla.ll li* jjl^ £>l J <3 ids' c fjiam.A J jb 

ij*Li)l Aj j£ ji.Lil~.'s jl lil t jJ^IxZl) Jjjli ji c I»U 4-J^I apj^> jil *j* 

^Jj ( ojLi-l N «l ji-l (Jl^l l*i * jjl^ (jlj 4 c j^ 4ila^« ^1 jlilll 

l3j-l» j <1>1' ■ J-®^ 1 u*L-i^ *t£aL* Je £jji-l e Jc < 

l^l j j« -ii i— jujll »j_* jj*** 

<jl » • ^ crLsJI Jp £~C jA ji-l u>”L-ill i»jiai* (_j < L> ( | v«aj 

f>f** j * * jM' t>* ( t-r ) file Jp ) 

^aUa JI ( i-u<“-jl V i— JL-A jM j ( Js^j *3li jAjjU oi(>*- j f 

s. . > jb j >- 1 (ji • 1 (JjAjj . t (jL« jllj o\£ *11 |*aLl* C 4 -aLj-a 

J k-^~5 ^JCd,! q* pi j Li jic jit J^UJI IJiAj i trUll j J^>li)l 
<JXjJI iJ Jjll (Jp I-X-O- M‘.a li» j (Sj (1)1 U*— J jj . ^ie ji— AJ <J*C* 
IjJ Jpj , oltj^jil jH 4Cj£ll jJjA-l Jjt 4l— Ul 

Jat^UI d>l» I jJ j , itl JA JJit JlfLlI JI JobIj U» Jic^UI (jl jJu jsaJI 

. JiaUI 515 * oii jJCiJI Ja/I jj O.IU IjTj . Jiui jaVI yj 

< ) j ( ) j ( ;iiLVl Ljl»lj^ I (jl (j^-lj 

jiai- 1 iikl« (1)1 (ji"l J , i* j^UI ii,U*Jlj j—H fl ( it jl) J>»- (^*j 
Ai^AfcJI p^C AaJsa ^ 3jA(ij^ £jl jll ^ ( Lj|^a*^l (jA t»n m ! » ■ JJJ Ai (jH 

.jpUi^lu il*«Lii.| oI»IpV! j°*\ s l jUL» jSUjij ( ' ) 

. rr -o'- a ^'rA 

Coppel, Fournier et Yovanovitch. Quelques Suggestinos Conceruatu la 
Matiere et le Rayonnement . 



*A*J . ul£— iJ 4 ( SAi*il 4 j jodJI IS ^il (j.0- jli-t 

Jjt , A'S^ L* oI^m.0- (S tSf>-* %-*~o J j 4i—laj {£ JL*- jl Mil i_rai- 1 
(^1 — aJI J L**,^^* a]! , » * — **■) ^a_^A-I j ^jl\ 

■ ( £jy jj* ) S^ <y 

-Y- 

4-J*JI 4 — Cj-i_yll ^L. (3l*JI Jjia-i I (jil (j V I jjdaseill 
t£jJI j Lijjill JJUJl tjU> (^j)l jjlatl] ( ( ) 

. Ualiil L*-^ll .sJlIiU 

->.^t jjaanAll l,i* 4^j-lS l j jJI ili _ju~*)l (V j 

jj» Itj jiS"* I { t_> ij ( (JJ-kJI ^*11 ljji-1 oLI jjJI tS’JJl 

it jjjJzl I 4j jjil StJJtll 4.~.AJI LjlaljJI t (S i *»1 

Jplil jj« l»JU lIiU- j* »Uj £)l £»1 j)I _ j . j,^sljitl ^Jl*II £» tijJa,* til»jl 

» jJj I jliJjl j-JJ ^JIS l cl ( 43il»» j ~ J iaU. 

< Huygheng -?* j < £^**■'1 UJ-^ Jjle- -A»j * 

iialll SlaJI ^1 i£l)i sj <y: UjLlxilj LjljjU^II 3f^l 

. U Os- J} 

I < «JI »-X* £ r jl _ r *JL»'l/l AL&.) (j ...'■ I l«Jic £ 
ju'JI La JjluS j)\ olljlilJI (jl _J . CjIc-^o- w-i-tfljlf* 2~JI ei* 

Ji _j . Ijkfr- » iJLill jiaJ i£l)jS^ jyA f 4^1 j~^> 4»u 1^,1 £y* 

! jikT" j < *j<iB jIIIjVI Gj—J'AA j»y-^ -A— ^ I 

^ Y 



, j} ole-,.0- {_) ji iBe_lj)| 4 J 4 M 3Tjl'’l *^1 y*Ai-l ^ ^ 

yaJU 1 *JI All-J yiljj j£ ii^- J ^ Jf^ ^ ^fSjAlil jL-uVl yl 
(j* |»i JV ol*- jil »Lj J»*o yl yt A*j 1 ic-lill *]>>»J1 y| * jIa^Ijj • *is~^ 

. Aft- jrijll JjUJ] vJu I jll £-j-<i jll 

fjii £-1 j^VI *l»>i iX; ( {yyj* ) 1 j*^' j W*j 

<^»l j.«VI< il^jlil ^Ull yl (Jl 4— ij j* j . ole— J“l »*Ai» I ji 

{ i_»jJI »Li-l O jli£ y» Iji^l A_J — i B A ft-jJI j i Jj“^lj ( 4 *-JI Jl« 

Jqj j S Ijlli IJJj . ( '*| ijjA ijljljUl jl *111 ol*-j.« Haa.'^jT' 
yaj J>li3 o«i* Ji»£il j • <-~ >> j®«lll J«*i ****** Jj* <-jjj_v.il jA_i 

»JlA 0*A*«i.l AJj . o- |Il_P J! J&—II y*Jli-l *ljb 4-5"” y« <X>I j*lW 

( jl jjJ I jLlljl jU.il I f JAtli.il JP jLj < J'ifAi.^ll yj jiaj i ^Ul 

»A* yjle-UI y-]p fjjp-l j • Jo-'-Jullj jLjCNl O jl^ juil) 

J As*Iil jj'lj-'Vi Situ* oAjAb- ol j*lJ^ ( jr^l<W < l^vli ^V«lil1 

ilJli.il u * dU* ? *l-'JI 4-mil _j IjJT" t oU-Utlil i *At jjO J^i • iolil 

♦ 4^jjlail 

II £*l j*Vl Jl Jil> 4>l Li^-f (J* : ^-jjJnll Jlj_.il tpl ^"lj 
9jl ilil ^1 j*l oU- ( if JJIJ 2 olmj^ jjj ji ol > yt ''j JljLjoMlf 
U*j ? jS^*Ij *U(_j j»*- i»ji-> y* Idii ^Jl ! jvJlJll i_». j! ji» jjiil 

^lllj . y fc l-Jfri— ) l> Alt ,lv ^flil Jlj_JI 4 b«xj Jl^ - ^ 

ii_-*ilj»- j^ Jt jA»!j* li_»3 |AiA^ i_> jj^" jXsS£ jJbuli |^J *jl lolji-l 


• r \ — j* - jjf aU j4_*1| j £j<>y* ( \ ) 



O' Li 3*^3* Iji^ ij* <Laj JS f £ X*~JJ XijjJ! 

*uLjll Cx* J-^l* t$j<0lsd^ o* **^ a * j% ti **— H XL—^ii! Xajtf Ml ^Ljij <j! 
d)l * j*"\ _}l-*-Jj ' iLij jl Mlali £)l jJuil (j* j 

•iJalj (J_jJL) ijlji*l 3T"j*- jjal*- < JL | t jJxj ji XjiL* XLi> (J jo- JL-obU 
•\j_juJl 4JjCL< jyM . ol j»lJaJI jA». ( jio- l — J« XoL 

j^Jki ills il J , ioL» XL ill (jiSllnai-1 Is»- d)l . * J jl XtJliH 

it Jill( »l> j)iJI ) J>U>1 ( i-i_JU.ll X-o-UI fj* vjlf Je o jy— ill 

juMl jUajI tjr-Xo- J-at ^ ( TiL. St of 3 . jul Xali} 

£j j£ l_ ^ll J bJiH^ JJlcL* ia- jll <jl ilka- f vloli-l ijLal)l f 

Li} i^l < * e> -l J-a i_rjA-l I -i® Xp-J< 3>— ■ Ljibj , j),w3ua _UUj 

. l^.S' Ji Jj-t> Xj>- jII (1)1 viola- *s j*l~J J,_jl (lr*L>5 Q* (Jjn*a£m~. 

_ *j t)Uj> i I is- ls~ _jll Sj j-aJ ^V-Li » J j-5> «liz)l J-ial) _yasl)l li* Jf- 

l_/blT” ilLi (ji _<>-l _j)l (jaj . juL^ii# Lis' L} M) d)L>=«suJ v i 

(jbU ^i-i- HL Cy* ^ )\j ♦ 3~/~ Jr* <-*' tjjAj »jj-» SlfJ 

Lj jLl l^JI jLi jl l'*k~ 1 LI is _,*ll i jl J (j* i>iA-i« (jbj j-JI 

. d)lj c X-jI-IL kLo-l j_j j^Cij d)lj L—ji LI < <jLJ 

OlT" jC-j i-1 Ai_v : 1^.5 1 j Jt- ailjll (i L>J« AJ 1^1 

■ (jl> jUJI »_jA)l Jc U jLIIjI j Xo-jil i^r 
_ - . | 

, X-iallLo-j.L5C-~.il j SatUr” Li a- i-taLI iL -u! 

Mj ■ X-»- jU <~®lAi! (_rjAl d)I vjJ^I ti ^iLI fj* d)U IaIj 

iU-NI oL J L XJsClil l~»J\ L-' i:J1 V^ 1 Jr' 





L-LMU^aLil yl yA j ; (M. C. G. Darwin *' 1 drjjia , £ ,i±> } 

(jl Jt l>AcU.3 ^11 1 I^Cj .(jl * (J 4 *^ o-_jj < UJc ; 

. AaIj IUU* L£L,£. J^4*_il ^>*1* Jas*.* iIjIjaLUj LiXi 

(jl lIoL- ^dj* * #AjaA-I It jfCjJ\ JuL-l^l pA* >UJ c Uic (jl Ailclj 

wi-al *jl (J_jiH L i— I Ul ^ 4 pj(-5"* Ao» < pjuS"" XlllaP Jl~iVI J^ill 

LU»* I jI» ., . y>\ Jl (jjly (J* AJA*» tcls JiZu *jl t (^dit 4»- jjLt 

►_»* y.a* Ae- j*j jJ-iaJ (j^ l^c — ^ ijj&J jjjl _^lll ^Jl_i 

I A* J.W Jo- 1 (j* iiJ3 t> IjjL. JaJ Jy Aj M ^il ifilj yS~ Aa- Jl Jj yj 

j* j-£>\. ^1 £ Ka^mj jfJ jL* -is*. j4c- (jl Aa^tl Jli Ia)j • (jjl 

< Jj-o- J\ J»Lj < _^-l IfJljp- i~>l— p-Jc -w-jli-l Je ^jli-Si 

AAc J . ( o\i5 ^11 (jw Ja-j >d»y Jl ( ^ii_} r oiI (3 ( I A* Jc 
£)l£* J ( «a;AJ^ ) J y> . >— i »* UoIp- pA*li..» Jl ,jjl yjl I A* j-Li 

i olitjfc- l^l AilaU li jl ( tli&ji-l* ^'il J)ldl C ly UJc ) ; Jlujl 

J^»"-l J* Oj 4 ^ j* dl i/*" j 4 jdy'Jl ** ^A^.~J (jl Uic 

4 4r* 4 jI Ul jALj t 4 » yaJI (j* •} J&i 

^"liil 1 <jl f Uilj J w»-l jll (j'Pj 

»_j>-4iai 4 4^-jll (AjI j*lk)l l^-L*. --**..> j)l c>"jjAJI £^*7 »jlJ 4> -ll Jp 

. wAJ UiW X^j>- j^Cif-UI 4yjUl S-«*l jJI j» A* ly ly 4— L» 4-vi j (j-* It j 
t£A)l ^*lj5l J _j*U ^ Jl jialll Jjb (jl jL^ £j£Ul jji 

i ^jU^ly j^jw* (A*U _y- , »aUJ \ iu^^kJI s u jjla ( \ ) 

• (tn) j(».jo- aU!‘ Jj^l u-l^» 

Darwin . L* theorie ondulatoire de la matiere , 



/ 

(j_j!»-UI i_» yv»l 4J_j , i_j j « all tl-lf.—i-l J,l JMjC..Vlj ajji.) 
'I-- — . — f L^ ^)l _J .»- C ’ 4cJI j \* y vJli l** ^*all j J~-^ J <jt^ 

i-)jli_rjj.o- f L«1 < Jt ij tii ^j^JI 1 4* (J*-* ji _j . ( ) 

.Ifi^Usul ilaSj fcjl ^a- y V ly=c„5i<a5 J.*J jlfT-iVl f DiUI JJG 

^lia— .1 uij * tA* < — > jL>e-)! ^ ~p- ^il ^}l ^ 44 ^ 

4j *-» ^<» &L3-H -Xj *\£- (j^*$»-LJI 

_jti»l5J 1^1 (jtT 4i) J»ljl]3^»l <L»I Ji Ijiljl L*4lc i-JL J^IT 

^jt j3n*J UjU < J jJ* BJili il>l*i j.oH _) f (JUI (jtclju. 

■lioli-l (jl 4..J • (jtcU^JI £-Ma5 4jIb3j (j p'jiJa-al JT t£ jJI -JI. — jl 

{J_fl)l , JjvtlxiJt ^ jlj ^ iijJlL* tlillj fcjl J^V Uj! ; Jo- 

■41*11 (j jh*. L-— j V dni>-UI (jl ; U^l i_A LUI Jj^Iillj (jil iU/ull »4* ^ 

•Jl J®-! (i l^-lac j — ^ (jji-15Cj <>*- j ! J>m If"* *yS~ J jl^l 

. yt Lr ji j_jjj (ji ^ji-ijiJi 

< 2—LJI 4-J jii.ll y=> j. l *jl j ufi yJI ^ 4_jjl^ < Tcli y AJ 
utf" j) i« J-Xajt (jy^3 jj S!j jJJI $S~ (jl ♦ ^pfcil Hjj-aii Jj-i— Jlj*-1 

4c eif. i 4j»-Js» ijjAl ( l^ll » 4j5” L» (3 I ,Lsi j ^ 

i^iL* ^ ^^iJi >Xj<a£ £>i ♦ ialll 

4>jlil Jk*LlJ UU I jJj ♦ ( ^Jjij[j4 ) If; *U* (^1 bU^^I d>UjUl 

4 4t JilljuMl s_»ljb« j jj 4«- tf-jll if-jt* UljJl»-j ^1 ^i-^X^ojIjdl 

i^licJliJI juMl ii jli> (j tf£~ J ^*J> tjl^ (3 \y 4*j l»J4l — j 

44*.| j (jL 4 c^>»* *j JJ*J <5 J-** -t»- j)l ii' <jl 

J_fjl ial* J«a* (j* t) J - ty 



4i[f p«i* 1 J j • ui^ j~at t y j*lll ^ildl j» 

« ^.4— 9- jJJ lU Oj^JI J»i*-il (jl (J-AJ ^~ S ~l* 

(jl -A„j # ^asl) (_j"-Ad* Aj I ^jc (jal ^ A ..> ■ ' - ^aaII t yA^ 

-iJjJlUiL. »I^Ci_j>ii <jl J! a jiJ (jl 0^ AjlAjjliilj ( oUa^-jUlD-i* 
• t»^ j»o J[A^ ^J-aajlllli i<X£ (jl (jljjtiJI (Jl— i L»Jii£ 

_jl t_j j\ ik _^«aJI a<A~» £ ( j-lc As - ji i lu <j 1 • — -»-l jll jji 

JjC Jjji ja 5"” i jSsol/l I yX^h (jl (jus-Lil (jL { a jill 

.^Jiv (jL .jljic^l (jlj; M. Maigenau jL) all— ^il JjSj ( i/Llkl 

jl^k! J>S~ Xc- j 1 4.«ilj ii^aJ »«aI3 (jl Oi— Jail <-l)Lii*il ja*j 

O j» ^j> T ja-T" tk— i j-al—]l ^*»1 jl! k —»Jdl ^ j£ i_il jacMI lia a L:» t i 
i — o- j-Jl ^ jf^jill US” 1 jil jjl ^kj jj* j jSillI jJapbIII (jl j » i ixUi^l 

*1* jt» J j^Jll ol J*lji jijiJ U1_J «ol _jkt- 1 J, j\ jki^ (jl i jJaJI J ‘(J j^ll 

♦ JUiljll ioilLI il 

*kjl5c (j J.C £ Ao~ kl (jjl ^ (jj^UI al j 

Ad « oLc-Cj'j *L— .1 (j|>k ( JS"^ j i_aJjJ (jl a jl ^-11 <k-al IILnil jll 

iW*JI ^jkl (j jJaI— j |*f>l* * 431^1 O j»elll djJiS (j_^«^Ai a} j 

lall . d*a>* ^Jal ajA^ *ilj&- OA*jlk iJj^l 

(Jjloj) 4o-^llj j'J i«A.«JI 4k*H (jA ^ y £jZ ^jljll (j 
Cjlj^laljf (jl (jklj ^ iaiw » jAlk Jja- jkj 3 4 (JaJ J _J^3 

. MM j_>s ‘ ( ) JU : ( \ ) 


<\V 



«_il ji. oljl*n**L oti ji ^_dJ1 Jj*. JL\ £ j.» IJI it * ^11 J!jc 

Jajljvll Iua <jl J* . laT ^.j Lb ilij , io-jll j Jxil j 3 j £■ j*j£- 

. ."•■ :1s' • \tfbj (1 ft-Z-j (J- J j l ti J* jc* V J tw tUil JI 

(J* (Jvlitjc (jCie - JT (jl Ll*-J JsUjl l^laLjjl <jl J> 

. L» jodll cjU^jM ^L.1 ^jfc.1 jA 

vl>b jlaJI^Bf ^11 J jjj Ujup ^1 jvJI J»LaZ> ( ^ jo - 1 ^ y * j 

l^Alc j ^ia ) jLl 1 ^ I i— l^&- 1 l^l r *ilj J.L- 1 

L-Pat*.>l 33.P 4 a^aI ii j** b Jj*aJ ^o\yj jL«xi JSc 

( iaJl ^J* £}l .iiu.'' Jtf jk 3-l*JI Ijkpj ( Aj^LJI 

^iJu <£.iM (£al*JI tilflil i^l ij^L-l oj* jj* JlijMI 1 J jlJI £jl 

f\j* >TNj < c ls,j 1 su/^i jo_4I JU)\£ tf\ a*j,jc~ vt 

^1 _jil Cz~° bjJaJI fcJI a) £)j ^- J (jl uj^ £t* ( ^ 

jfl i_i-JLLll SjLil »JLA f.1 jl» C JH+j Ipi ( Jl^l £-1, _,sJ I l.i» J*j . i.tft 
b J._* j . <L»>I j)l ^1)1 Jj y£ i) jltf f ill 

f dA)i> j. <■ 1^1^11 j . J^- tfj- l^L It la 

L^*J 0*1 ^**Hll (j-» t ^a*'lll ^i-l 

i_>Lajl jJb L* i-*il _pl 4iaJL til^ajl jbJopI ^S~ j } I jlaj 

. JlJii.'Jll J^! ,y UA- iJLi Ssill UjLJpI ^U-l . </3UI olS^ 

ol»jl » )5 iil£lj» o' s Jy j*ns ( i>»- ) ^Ii3j*)l f-W <— >L«l -abJ ( > J 
\ r ^t_J»(_tf j-*^l <j s cjI^ . bJ)LI11 jIbj^/I tjp LuKb ^b Jil ^*1 l^lj 

The Mysterious Universe 



3 )J; JljJU-l ^ UJ\ jj » (jf* ju Vj 

. LUj-Vl oU jJI j UJJI i^C.'i! ^ LC.VI »v . iajui. 
Jl » jJij J l£l < Jt*.Vl Jp cf^iauj i-ljs JS” o' tr*J 

41^*! jjj . iUw 'il> t-Ifc L|Jw» £*^uJ » ^kuK *j*j . 1 4*- iJitJic ^Jxl jt 
.oUl j ^Ja^J J» *w» ^mSit ti* 

£-JL3 CJL u SJJu o^li *^1 1 jfclll «JU- Jj J*j i j*~~ j 

L^a-f- <Ji j*-Vt . il»b jwl ji jjJat j4j lfJL-£U i j ^ ju t l_iIa) 1 4»b j 

£-L»3 ^j)b i Sjti* Ji »- i^si ^*3 f ialaJI »U juiJI O y£- ^1— a) 

iiLdJ' ^ kJ Ajji*J\ ej* jiaJl '.; 3 U- ! <Xj Nj f Lslii 

L~< J3 U*AIc j . »L*c jUjCJJ I j* j^jAi ‘ 4-»»l j)b 

_ U ji S jJ»Li* ‘ In S~ ( * ^*# 1*11 * L *.. f CJI ^ <«.< j-cJL .413 ^11 

iZj jlall Lift ^ >**»U • (^^4C ^Llii L*_T" j^ %o- |*1 

. j^“- o* Ji*- 1 j < i— >L»JI i_}jJlO- i»- ^tl (jl ; lylla 

UjjJ Ul*iv"— 4-*»l j £>li liA* 

j ij^-'sll ill— li »j _* Ct^J • A— « .*^ l *)L.t 






J jT < jl <£.£—11 J * II wii> »' UJ-5- 

Jp .-jli Jjfc L)ljLalli <L*JV^UI 1 *— *~^~ * 

^ £rtjdl (jri* <yUu jjiaj ell < oJojw ( . J-J.ii-1 yi*JI j^iJI 

„ ~ > 1 tfj? Ijlj • *jS\)pj}b j ulf-^J »L— ^1 '’J.*** 

^1 <y ^ ja< ol*-» ^ iSj ~ — * j* o' *7-^'^' 

^ jljj U-JJ ^ o' illj il _r*£» f iitUI ^1 j Aj J^ n 

^ JL) i»j}UI •— _j *J*> j)I L ;j 2J 

. jj^i ii^ai iici- 

-)- 

) £jjl* J' £? y o' 1*J* «->7 jl ( ) j*j jfc l£-jl 

<£All o**^' ( ti>lj*-JI ol^l y** » *&" ( «iiUJI 

o*L» * ( j^' ) 4 *^' f 3fj*" • o^' ( jsM' ) 

UJt jl» — > 4— £jl *i/jl »£> j* ^ItllSL*- ^ t» y-£~ *L— Nl £y* tfjt 
oL*j t/ I ^ * pj"**" oIa ( *\{i-JI ) j L* o 4 j • '*5”" jL» 

IJL» SJj . iilUl Uilj iilUl UjiJA 0^11 U^JfetfOjJW 

tULs. jijjjillj <l»jU4I i~ jl IL ( 4JCWI sjt^ljjll o“j* < jj5^” Ml o' 'jjJl 
aS" ji>lj <r iLll^jf2!3l»<«^jVI S j*li afl wjUl ^JLi ^ f joclll Il«J ji 



1 E* l^ 1 Oj-^ < ; ili A*. ULi • ^ U l 

O* ^ j { > j ( lU yi jll I 

. J! 

cia tfjM j m t LlJI ._»yl %lij <i * ( tp j-JI ) dUift £>l 
objllj u£-^ <Jl£-*l { LijfcJI ) uj'i _jill .^Ju ,^1 

jlj . kaLl i-itjJI .l.jUH i^*LI U_c ^JJI y ^JjJI . ULzJI 
jJacVI l^Lajl; * LiljjjA)! ol yllaJI JL y L £j^, ju3 ZJvliHol yliiJI 

j*4i> £jl — L u— J iiyu jrj i- dlU.H ^Jc ^li IjJj , j <Lc jJtJX 

iJi yvi i 4-u ^ f. o> JeiiMi < l-u d»bu 

dtUJI jj ye^ll Id* Lull Ijli . (j 4JU l^L yC jJ iit 

l3jlij OJ»- ( 4 -»■•»- ) J £j3jll yll US"" ^ tl jiH y- 

2* yilJ|£-H y J-* J' » j ( » yU*H vjlc* y i— .LI ic* ^1 » jfr 
jJI y < y-VI Jl UJ-i*ll •**•! y i— L JlSiVl £jl wJlaJlj . i_C jil 

. <ul-JUJI o Li Li I fjpjt - ‘— * 

tJL/l < jJLjL* ^Jp t Ul j^JL ( j J ^ULiJI l«bj 

a-ly j ^Vlfj obi >*Vl 2U1I o*5di) J,>JI LL.MD1 

(4.«Ti*.yll^ JmJ ijjS"" Ull »lL»-^l (JLl* J » J . iJljjllll o! y Llall 

_^CiJI (jl ( 45li ( dUiil ) (£jL~a £ ( l j ~. Li Si Lie j . 4 <JjJI 
. Jj'il I»-j-k)l y CjU 

Pemberton ( OyJ* ) ^JtDel»mbre ( jy'J* ) aij 

3> UH CjI» jU-I* iUI fja»j JLi^l { ijj-> ) J*^ a o' 



k-il-ioT I ji ijCllJI y-xilill 5oyl Uli o^-LJ 1 ■« J . S>^H 
j*V I (J 4Ail5Cll (jwjljill c>1 i £ jyviN Cy* t)iT" j • ijfj\jii\ 
^ 4_*ji-l jJlT' j , t*JaH* L*UU(j j$Zj ( 2‘>- 4_e>bj)l Ajk-Uljj* 4 U—.J 

4 I jMl OjLj»I# J\ >itj , Tie. *J jl OjL.ibj J 2 — j2j VI ijo jB £jl 

J* ( 4 it zX c£«iJ1 0 *j£JI .LLijVl - a jjj^ (j* V j>oj - OjJk.il JfJI 

U Jl_o- J,l AL*jJI ilic^^U] ^j|S^ j . L* Ji^*. ^1 4 Li — J t iij ie- 4c jP ( jJui U 
£*ljll <Jl^ ( 4«*^l J JI jiJ )l L)^*f 

• -r 1 j>' <J‘>f 

JjCa aJCjl. j_Jj 

ijlc-JI £>j^3 <jl (J-'jk j <JV*i al jl Jjj . 

lj! 4-ijVl wLLlJI ^iS" LaJklc J*X< AL*u)I OjjIS' • L-.JkI* 4 la wj 
« * * • • 

( yj yy* ) L-pa U l*i a j , 1 » 

ai» 4jL Maupertuis 

,Llj»i i_*Ul)Vl j»jii tiUa ojij 4 4»jjS"" ( u^jVI ) 

j-rut 4_JI j < X]>-\ (i ,j^j |1 J^iJI (jtj jk*^X« jjlft.UI jjjf Jkj) 

wlwai jl 1 Jjs* o j-HI-j I jilf " j ( A-5Ciifl l1oIjJ-L jjllll jJ Jb (£* j\c 

4»Jkj ^LJajVl Jfljfi ^Jkll jM JU<j)l IJjij . 4» jillJI Oj lc-.ll i_j ick-j ( OjIc-JI 

.(V* 1 ) 

jj^aZj c^-jl ^j)l j* l b— J l Jj£L— Vi j*4»- <jl < jU»ij (Jjl»j 
• jiJ ijfZi 4»jll« ,JI I j* ali ji t j . L-ibj 1 jj*5 ^ ^UIjJI ^ 

I jl j , JJj jl* 4 k jUU t— >! jU-il • j£> l* jllii Jl j<4 1 jlcJI 



t-*J ,liil ItL_J 4«kJo ( 4^»li- I) o»l»- 

{ j^iW jl jo jj*L, II t ^1 ^LtiJl jj«wH ’ill 

, JaJjJl Out*!*; j^ulJl 

*li^l a jf+- !_)•—■» ( <jl J_^»-LJI pji £j1 Uj 

^ kjl^k^MI J tyijSi ^jJli ^_t ^! I jjjj ( £*1^11 J* 5 — Limit Ji*JI 
M * jt^Mlj • ji"JI » £>l J • (J— iil 
jt-^LJI (jl jJp (3*-^ — o j*Jl Ml ^jjDI l*Luu 

* ■~^>jj^~* J m fj ■ ^ JjMI JjMl a jjllll fjSZj& j 

jO jg iij^U i L^ltj . olillii y> g t jXXJI li* £y* T*JL> 
^UJI dKiJ £,lj . J j^l! r 5l eMI c*:U cj\ . jjiJt* 

^ gJ j* l I j* iJfj • ( |*jk !j w— ^ < jJi» ul>ll jla-e'i) 

. tiliJI ^4 l^I jtoj j 4_»ji'! 4*w j* I jiall J-L-Jl A^JLlAl j auil 


* * * 

> ) J JjMl v UUil tr jjJI oL-^ 0^1 0AM 1 )* 

Ol I yj^M < ^LU L*^ j ^jl 3-ijty ; >IU)UI ( dliJI 

iUL blj ^ ilailJi »-i* j < UJjJ £>1 jJJS M atfU 

Jfc^Ml f oU jll ^ Mj jjJOdlM <; yJLil tjM < U 

^b4noi (Jfi jl» ^i»3 • Jjj~+ Ojfi' J-* 1 liWOj • <— 

£)l jjs (jl* jjjl jje-l q* ^fl.JaJI .Lx Ml _j . o j«ull 

1*^1^ tluj it ^»Lbfl jM U«J» -Iwj'M i-^i-li ; 4^ui>-l . .»«jM i ^*Lll 

U.1 jL^I Jlj Ojiti Jl _^CaJI ^JB Salat ^blj jJt . Ulj 



JjW yl j!i)\ £ jj ju» i-lji j i-y yjll JpjJat-l jjl . i*l*‘ *-l j3 jS'aXaj 
(j* i ^S\ fJkixJI ••*!# fj* Jiiu L»i*lj . A*»JI ij* Lfc 

fjubJI<juL Jl jlaij (jl j , Uoj *ot-l> ^1 .iy-1 ■ — a** 

O ^iAc A& jlA L»*c^ L ■ [£ y 

• J * Liall oJA <LjO <jl j ( ^e|y-l A^c 

. <l3t* l^t5 "" 3 ** y^ll jC*j <jl Ul jjA IjJ j . iWXil jj j 'j*^ 

( jjleZft J—oUi a-!j» L£~ IjJ i) jjJ L^»* < <£iL |*tj!l ^ 3 

, ti £ JS j^ial)} l)I , *Ai*JI „ iflj L* p *’ y l)I Jj M y-l I«Ia j ^ -L . 3 t)l 

t < • f jjfepyi w»J ^Jl tl>l yUill aUul £>jAj jLl*-l UjA^ 4»»Ia- i£ 

yb * yllall <jl ( ^ y»l 4^o-l> ^y t . yUl CjI jaLWI jl 

4ja*>)U y wiltj y < J-.yb 4 ^JjJI j^i)\ j . Ul^» iijU^, t*^Ul (jV 
4la«H i_jL»I iliClj f 4_*.~Ll i>U Jj ^y <_ilfcj LL» ol jAllill 

. jA«5"" a _^~3 £}jJu jjli ^y i^A^I £ yUail iiij/ 

^Jl tW~l! £jj)l *a * j 

y| kjttf y i ^y £ji ju»iu i j m «b jj *) j t u yi 4_y ^jji 4*aji^ ^ 

iJj$l yiJI t/’Ll ^1 _iu» j}l xtl L- Li* . ^-*>*11 jyj 

yW3 y ^ 1 ^ dLlSLil iliby j* y i_y 4_*ri-l ^1 jyJI ^A 

y>o»)l l-i-u La y*j , d ylJall «fL>|$Lil j^JS L jJl* ( ^i\ j3l* Vi 
JT ^L-jl yi-ij/i y^yi j JT" ao^ ^ll* : ^131^1 w*aU j 

, 4.£Ljfr r »a Jt *&* 

lyl»-jl ^! Jul—j ol ydall LJ& li^li'cl <jl (jl j?u.l y j 

\ -V 



j Cartau ( ufejkf ) jal -» — * _j . 4— jJL» <Jjl jl 

Ul ^sUJI o’bjrOJI i_*d-l ■xS'h » ; M1 ij^fl oUio-Mlb 
(j*3 • (Jf ».)jlaS a «A^f L* ilid j ( <j ^^31 ) <JL*.<1)I Ju5 li 

dUlSl-iLi . « o^Ol » JW- idS" J — « j J»ju £)l ol [s*. jjt-1 

tlai- £ iiaKi (Jl*. £)l iLu ^ 4 — w^i - \j JLD ijlil ilallll . JJjUil 4— jjil 

ijiaJ O^i ( M-l* *Lt»*jll JA*J U IJ»j . . . L^Cjwj j olia*^ 

td).#^^>d ^ ijf" * <l)k£-ll £j* j.aAj'il <l)L»j!l <ld JJ 4 jJI 

cJl*" j* >—4“ £ lijll jj 4 jUa* L)al J ,j«J olia*j« 3]ai- j 

(S . C)L*jN — <y* ^laul 4j}d ji ^Jai* j c <l)_y£3 i 

£*ljj' j *2 <1)1 . *i» JJp j^ai Hadmard « jUaU jjl^.'bll l^JI jJiJI oil 

(£$ ^JoAa jS^J\ ) JLo- <jl jili ii j , ijl»>i 4_*.ta- j 4 -«^£i- 

^ Jam il. ) &l fcJjAlP Ojldl ^»UU j I o_f^)l > Jle- j! Jf il»ul Sj^j 
j a <l)_j^JI * Jd- ti-d» <1)1 dl l*i*j ! <-Wi j <£l£J1 
jjUf jp 1 jlaJ {jLo-VI ,j<330 j w<w -A* ^la*.* ^JaL* 

jp (^*jC J»el)l |j_» jp_j ’ "Ae>- _^5"”I jl 4U <-J jA_j <J j'yi 

4jull 4»^lij!' <1)1 <l)jt jwsui j . < £)\*JaSU j <Jlj»-VI ji*) ^l)j<AJ! 

<l)lT^ti-»i t*LL»jl Jp illi ji_i <L»l»j<» L*£+ Jp jJa^J ^4^)*LJI Jp 

tjli w—JI I_i J*u <1)1 j^jiCalll {ft ( ji - 1 . <1)jJ.£jo <1) jH*. Ul 

vi» VU- ojj dy* JL*- Jl <1)1 Jj < Jju®- _ j oli L-iL j a 

i-e»Ui- dai* jl ,^j>-l jl J Cj S oli|SC>NI j t_ij).ll lj»_j AlfCjf (JijP - 1 

< jllil-Vlj »l» jjilljU d-< ^ . JjLa- _j| jii.| lijJi] J ULkll *1 _}I^U ( \ ) 

Le Parallelisme Absolu Et La Theorie Unitaire . ft ^ \ ^Tv i^WI 6 jilf 

Du Champ. 



(jl j diji- jl liJL Jul— J Ic^j ( 4lJLlal! 4*jC«JI Jj£ »A_^L 

JU Ja f *OI U>^ : <jL* jit - &PA i .U*VI ttBc yjl xlj 

4 jllil *ios«fll u ji»w»3 (^1 pit— I— "V I "5/ i3j£ Zlifjm £ ( * 

, L^lo ikodl! ;|- Jli-I — jJ trful pit_l» N i Jj 

jj* ^ yi-l 4^L-jJ tl>Lk— «J i Lit ijwii ij* ( £ j jjl Jili-I <j * j 

^JaJ C-j|^ *iU£j.l (jl — _J LjLM Jal AS* . Ja— >! 4 jl~J? 

J» ! _^«JI wLifeC-s U ujj * pl~^l <iLj)SC-» yl ^ ^ 

aJLaII pL-*-*yi oliVc £jl gj j\»- ■_> ^. ■*... ) a*- j* 1 

• jlif f (pti i £j jjU* • 4 m-^I ^1 ^)l ^ 

Jftl j jaw— <*j f 4fJL^ u^lT jfr ^ **^ll j 4*A ^ 4aJ JlJLff J l» — i v 

t* j iaxaji jjj i» cjc J&- ^j-Wj yr » jbjy^ ^ 

jji|fl3 4»*2^ I £)i_j . 4otJ!*JI Bj*lla)j . il * j*lk) tjsfe ^jj^Jbe ilia 

. j J>l iUutli ! j*WaB ^iljjullJLI £-• ( i$y ^ 

fj* . oL jtfllJJ 4 AAjVI »A * 4*-il* i Jj u y t D jamil * j 

jSTSr^W d,>JI > JLb- Jae-idl jL-ij ^i5C A* 4)1 £#1 

It j , ( L*I*- > iO i~~xi )\ trjlAll £ Lli*. Ll jia-il J^«.i J|*- < 1 jU 3 

jJljL* £j}WaIi < jA 1 -N j t j* » Jl (^U 1 JiltJ) *^«0 • j£5 <I>I 

ifli"l »*A^ p_jlli N j ♦ 4 *^,a jJ-3 j tdila »l ji>- ^ p>J I1 j 

jjt 4 y»lll (jjjwji J 

dUfel— . jy U^JjJ 4_-i! (j*jJii«- ^ IjU-al 4 3jJI 4»- j 

• aJLJI pL-*-'jfl 

C)l (j* L>Ujdl ^1 t)l < 



Jl b jiii • i-LSa- iwj jA uii-U Ks- iLjx* 4»*^Ll 4^»-j)_t5C._ 

fj^JU.1; ^lia*l ^)l u* jJii-l jJLcbjisl <iiU|sULI j dAiiJI^Uj 

l^lj ( ij^ojll fj»j jU*-VI ij* (jilaJlj i j‘<jl Uli 
i ^ jtf 4 w JjJIC4«i'l {jl » 4jLl^ € OlJ B 

J*S aJ "9 ; <L— • 4-t. *.)l >_aJu p„A A — —II , (J 1 j 

♦ ji. £jl»j)l - (jlS^I *fi.j|S^j» ( a j£j dXj^Lx 

♦ <L»b* oV jotl» ii li- 1 JUJLo ^ ^»Ij ju)l ^JljJI 

. olAj» iljijJ Jl £__>*■ j)b < i)A~» 1^1$ *L— ^Jl ^jlC <LfcIe-j 

oUT (JjIXJ ik-il iJ VI ur_j»ii-l dA* (jl Jl (jVI <jj* j> l-)l ,ji»* l* lil* 

4JLS&. 1 i»V I Li! 4J fe f Luj b y-JLdl iJLjuil Cji j#l)aJI «Ji* <jl_j < <1 3 — i 

•wiLall jJjJc * < *Xi> o’Lk.5^ cLj T j^>- 1 AJuifl j.L.^1 (]>l j 

(£>1)1 ^Lladl jB ( 4*_laJI ) ^Lt> (jl • < 4JISl)l ) JijjJb 4_XJI 4—A-l 

<UuljJI <ji*l jJI (j ^AJL Uxjii • j 2«. ,m | £ | Lju i <xJO 

Z} 4 . .<W 1 j)| 1 aXlj I j> jJj f ^kLu (J _^jjLj L*JL>£ Lm> Sj ( |£I1a 

j t (J|5— »Vl jf AillxJ Jpl ALl L - U? A— ^1*J ^a-i 

V| d ^*U iH j_^iso /*>* Jaa-^UI JLii V i^IL (J j-O j t V ) AJLJj ( <jul^i)l 

♦ Li^j 


(£j Jj*i ^JjO » ,_j ^*.JI I j_A ^ jlaJ ^)l ( i <l!s C^-a (jj 

<_>ji <jl * jJUj jj jt » c# *! 3J^i-c o—l t j^i)l pi ji) 

^•'^1 J • ^*^1 _^Ci)l jj-Aj ijU (j* J J% ^*JI 

|) oU jl ,^1 ( SJj^Z— ,^1 ( u?lic dl •*— j olS”” <^*JI >L»)I t>l j) 

\N* 



( U|f fcjfcil J#l j ^ Ud-I SaJb u' j/Cj illi >1 j , J15U3 

( 'Lt.I^I ) yl j^eu £>l ju.*JI £y* y»J 4 j1 Xj ♦ t^jl 

lil^ ♦ JoLi.lll ^ A ,Ajl A~m ^jijA ( 4*«iLL» ^j^jA Oii 

■ ‘-—i jl lii i^il IllaII *x* ( XfclH > JbSxJL* Jl li jlii 

jXj 4 4a^» 4*^1) gJlA^l ^aLaII *dl >»»Vl^j ^•ci'l 

l<xi-i >3u5"" 4 4*iwa)f Jl£vLll «Ji* Jo- J J 'jjl ^i_u 4.' i 4*3 li 4*yt I J 
i.^Jr I 4 — LJI 4 — «JjU- i >C ilfJJ . ^JjJI j£ii I jjc yji ^lt 4 wL >illll 

"•! '*X_4 4^c j^£ yl 4 X~lj j^l iS ^ y^_j * 

{j* y»U« J «*■ jl>»- jj*l tei* • ! ji»LU £a Sl&X* 

Ixx . j »j*mjl JU- jjji ^1 loJL- 4'U < ^aSo- <jl ol jAlktl J» jLa- 

i) j 4 $Zg iii jS ~ b UiXw^JI Jj^IaZllijALlaJI Jl*-< l^lc ir-li 
. lijX- 4»jJI eJJl yl ji- • JjAlli)l _e-C> j 4ii«Jjilsjl ^IcLil plicl (jl* >11 
^ 4 AJfo* 4 L)XX 4 ^ jgj> cjt >- . ■-£• V 1 * _jil XXfcj 

£)t.) ^~*Jb l$3 4 — —i>j j^S'' \ ( ^Jjliib ( 4l£Cjj * j*^JI 

4>l O J-*J y»^-l < ^^kiJI 4 yllaii iJU* y-oL- _j 4Jo jit • jAlbJI 

jL5" j ^ — o- i j>- (jb tiil»» ^>j tsJI j • o li. 

jjljl ^) lj-jbj IjIa-I £)b iiiJoA » (>j»b 1C ’ y J|i3 ^ 4 fjlfc.1 J L*lji 
l<v»> J*-t £jA oliJLil »JA Jt* cil U| til)!. jjJit Jr Is _jl» « J.lt ill D J^ 

L»4jj « ^Iji 4ilai* kJ-j ‘U Ja— j <j—l * 4-*J^ » J** ♦ (jliMl 

,* j*iiaJI IsL* l»l< J> 4)1 • ^11^1^**^! (Jl jlf^ll jaj 

c jt>tVl ( | > 5CJ _,4ijLi.^i J _^(y» J*lb)b OljStiilw.AUl^^t dUj Ji«u4lt 

♦ tjj*j V l* j-.-JU l.) >*J » ji 4 j^ « 4* j»il >C 



jj* ? 4aJ»U oljLI < ijt** Ol jUl -Itt. jJ l> 

JeliJ 4j wjl Ja-t yA*C t y ^i‘U-5^ w-l J (jl 

^ — - a* f“^ J.u j*j ( jtf b J -~jj ^ o jUI li * j j _jL*-Ol 

l|llf)jaiiyrL*-CJI iiulJo J^I ^1 JtuJ < dl)i i^c^ll Js j . ^.LjkVI 
4®Jl Jf> l^l j ( a^j&jJj aUj] CjIJV 1 Jfo* Jr £oj i ^ao 

itj* ■*»», jj tfjtt o' ifAla J.I oot . (*1-^1 ^ ^il Jl j*.Vl 

t ^ £y* < >_# V _j ( ^lll »lt ku* JuV<^Jk (jjt*il 

wJl* ul < ti»«l» ®jll i) o' tr*^i ■** j • •'JtJ' (••** <Jl^" (S j* - ' 

olfj^ £j c jfc J“- < <i <J **•*" j* y 

4 -. » *Ujl a« Jl» j»Is^I 4JLitl £>li I j . wJ it j~ i 

(jl*jlfl » Jo{^* ( lA i jj»La U Jt >- j 4_»JjJI 4_*jA-l Ul ) , 4.,. a .11 

aL>j al^Mlj , yilJl £ (Ji»«j J-»l . y o'j . 

• ‘t^ 1 0* £y J* 

AAtoH t)^ V' O* j| 5^3^|I «JU (jl 

l^j*’ ol j»l_kJI Jj si- o»Li jlfli'yi »Ja ^Ja<J a*j . ( 4.*..Tt> I ) <jU j|il 

jollc j jJ r l^L i j*Lt j _j f i»l jJo jt> L» i»n V txJ 

. l» j^UI _4w» j)l 

4oJl^l ^ 4. .0.11 (jl I jS~ js' < <jJc 4 m jlH (j LtX * j 

t lol^l^jb ^c.^* 6* (j»«4*wl >_>oJI(_^*ii o' jjftiVtJ (jlialjjM 

\U 



Lu* £)l i : f/_jSj Von Mlses *'* { Oj* ) 

r U**.j, J ji'i (jl ^ o^”” j t jolll i.JiJJ U pjpii- 1 J y£* 4. .1 . . . H 
4jI U.I <J_j*j ol 4 jM j^iil <»«a *L U 4-tJI !ju* £|l 
f j) jfC.*— (jl £*l_j//_j , ^ <U-L-Y) 5]_jt«ll js,^xri 

^)l olii y£i\ < iijJI ^ail4JL*i lIjUj yH _ r Al23 £}l £}_j*Uot^Li ji ■ -^—11 

t jJai J 3 U jl 4«*Il/l w— Jl jji . { 4«*ltl J »U If'Ual' L5"~ 

<L-j. ^ jJ_j . 4st.il/l_j H, ~ai 4j Jo- oU_jiLj U J,l 

(j 4 4— tilj f ^4*5”" ^Uaj jjJ 4 *..«JI ; JJ-J'* •**■ ^tl 

LJjJ » j*l]a/l £)/* 4 <j_jfll <J.j^ jl rL~*-Yl ijljt’l 5«U UjIc _j . ^/""plia] 

uj^-i tf- ■iWi tj* u*^ ^ * 0& *—•-—// 

bii)U LI ( b jT" ^ ^ < <L*-^ j/l /u-LJI o^* jjN l<i* Jt^l 

. (jfj-i/l JZ J*- Y) wi) j*J ^1 

4 (Jt^.. .fr’YI yt^f Q_^U? 4j>i«Jtil -'Ll- ‘ ’ £«A£ (jl _J 

cgj} 4J_j 1 4*jlj* fj* »j<-j If f jt^-Y! <L»ijJI i* j . oljlill iJLC *l(jl 
t^Jau (/j/l jLl*Yl 4st^ tjUjlJJ yiXl* C U. 

. UJI r L^.YI 

fjL«l»Yl <cct_j) j«^w Y ! ^ULI ljjk|>. (j jli 

^jLII J^l £j* 4*aI_j>* 4^t.>- It y I _jLa» If j l_jcUa^*» Y 

,/ \ fr< J>1« \ i : j~y oji ( \ ) 

Von Mises : Ueber (Causal und Statislische Geselemassigkeit in der 
Physick 



j jjiA »y oltUjI JjllJ ai l»i jil IL^J-I »i*j ( i- — Jl Jj 

j^-H J? jy ^ t i*l* J*-*- J* JjjjyJI 

Atyat. ij* \Jo Jl Atyae i _,*(]» j« ^S. * JJUJ1 i» j I jJ_^. jjjj 

oULX« jl-U Jj ! *JU» OLCJI w lj L,aj& i*»_0! jlLU . gji-\ 
*j >* J-WJI <jl j y*t j_.U» c*o oLuOf ^jo U-C c 

. so? lilt ^Jl UU- J*j6 JJ.JI IJl*j i ^jJI oLi-^JI J-L_J 

jl J^l Jf f (^*— lAll oljlii (j* * jlai J _^£ pOljU jl 

4_ — ■»! f l*D U~%'^ jlL*JI jl . j9«lil l«i* J* jl** jl^^i< i— > _/^lj ^ili jH 
JjlcJI la* ^ _>*j 4 ol j*UiJI JjU> ill jal Jl ^ _jl u*~* 

1*1 * j *-*-**JI Jj^ll lJ*jjJ)I j*j , gr j3 jl j** j 4 

. ^ i,Uji j* ^vi j >rw jjjji <■ j,UjVi 

( jjl A*i* . i»jL»)l SjJI ,_,1Lm j * i — > fjaio j V {£ _^i *jUI jlj 

i *— •. Jll C*.^l olLi^ Jltf < Dli 41 »mI i— Lsll oliLJselll •( jj te** 

. gu** j * j ** h ^ * j*u*n jl u 

i~S~ U»»*j_jI j j* iJLLI J'Ia* Jl i ^ j>>l 4^l> j* 4 ^l*- jL*£j£ j 
jlCiJI J J_gi J — *»-■ jl i.+Ie-jUl l j»ii ^lLl-1 _jL5~ J»1_Iu.j . Lli 
( <JauU jlC ujI J* ll* jLlel (j* < jlUi.ll jl (£ j 0* j . ^UJI 

4-jU dlfc < *J* 1, Jo yj Jk i gl j ij^l Ljp~ J*.j UK*- * t y*. g 

4 l* Jl 4 Jl Ajtt ^1 jt» »»l Jl^^l Jl 1 1 1 

. cl cli* (+£■ y j 



-r~ 


<y! Jl^ d^i O^-UI ^ lil» 

if f\hjki\ u-LI JJy j.* Ab^ U jUI jJI U^-yil 

-iij • j ^la *— 1 ■** * •■if* . 

Abel Rey ( )> aL**^ll £ 4 . a** ^!a J ! «, *■* ! w. . . • 

jUu*VI ^wJUl~» IJilj . ^y* lf.ll jL»lj AJL-JUll l^:_iAl { ja. JU*L.I 

• J* 

Ifj < blj ^ 4.5"'" ^bl i jiilD Objtib^ Ac* ,_j/f (jj 

^vii li)y i5"" jll _^U*il V 4.*«jOl £jl f AJLfZ)\ ^1*3 <Ji£ 

c)l 4«alfc»Ll JybJl ^ * t p 1**11 d»A* i^l ^ *iUa 

( 1 a ~ . - o- ^,(j *A»<)_^ J-a l— * jO , 4) V t^lae-jwl ^b-jt 

jC>u 4 jI . ("‘jfsb* jIT . T y> ) ab»Sfl l^a jll i-J^I h,kd\ f JIJ j 

L*Ze*N i)j^> t)^ I ij_jb 0»-> (jl jtlai-l tlai-l i_»^ ^j* 

a-liJ^Ja-jll iljLJI C-*-j (y^Cfclt jj* (jl jj*- j * ( 5 y.o(-*II A^juil Ja'i g 
^ a*» - V a_j*ll »^iil Cjl JjSaj • ( ^«‘ t> * ^‘ Ifl ) ,/^bJI ^y* J^f 
i j *^« JT” ) iJji istjt<i j SiJUc (_i]lifi cilia (jl yt , <_au«aJI j 

i* _jcylljcjl __jS.ll J|J*3 l^-c isB-illl j , AalJu ^ 0 * ( <ui 

l^iUj { aLa^V! ,y» . Il’—o 4 sS~ _j> ^11 4jLai» if o'^ljo.'si 

• jo*} So- ji tjl ( ilia yi- t)lf" _p» * { j^UI o* ^laL* ( 5a 

. N c>Lai ( ^ C.-ii j* ) ^ J • l| ^ m M 6_jiLl)l_j ,jidl ( \ J 
Logic And Scientific*! L*w 
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x» £ j)l <jl • „ , (jm j u^aII 

l* Jut A) U i ^^50l ^ v‘</^' 

Ia* j jl^ £r* <lA* * I^jILj . 4**w-j>-^UI J^Sj 

ji> t <J^>.VI j* jf^** -k** >• J*Lsuj jjaiLlft Ia* Sue*- <jl jji* I j , ^jLJIjUI 
'r*^ '->* <i ‘oi" M_j J £ XJjt u'j < jf&i Li Jto-VI J|1 *z» 

. US JUI oMi^Vl J* jl» Isjs jJta V *L^I 

(J l cJlljiJ t)l -L * » ^ (JjlflcJj 

jJu)l jX*. “~t fJjL. Jl y>-\ *UJI L-»l £ (jl u° J^ 1 Lljl • iiloU.1 

Bjl.Jct J® Mi *_N jJalj 'll jjl Sjill J»> ji-l fcu. jC* I_jj*j 'll Lij . If. 

I_i yu'i l_j] , oljlill XS' ji-\ ii jJilll £ | jii > jl | ji\s> t J*» J*l» 
e ^jblJali j.il)l i_J>«£I» f A»A^JI £ *j (£.i)l (^>L* jJ) £fc L. tw 

(jt Y * J ^ (.jt 1^1 ^ ^ J A % w*'“^ ^ jMI 

jJL*lj t l^Ai j*J jj*-J iJ j*U? <J* U^i (JLLl 3 oljWI iS" ijJaJI 

^«l*JI j ^- *11 ^j^-l _j , (^w>-Mll 'll jj*lU lu»j ( U«li «A 
UjiJxi^o.jllI CtJ j Uj CjI jfcllaJljj-*; jt\]a j-uiil (j* (jt ^ 

. oA) Aj£ Mu £ A-*.Ht>-jUI ^Jl»1i 4jI . i~+lo- M O _;•& 

^*J I j| ( JuilJI £-i J* ij * Lt A— Lit JjA^ Ajj jX> J (jl Jji 

( A.B.L (J* J ul-> 1 ^•LLaj B^AtlaJI ft Afc j^L ^jtfl_jo'lll 

UjLii-M -tiij o» j" j J° l_r>»' ol^lkli i>* £ _,* Lb L^s.'il tjl 

C Lit jU (_j oljXII j.Ia1»^Ic<I j*Us» l^Lx ^1 XaXvaW ulj 
aJj ill OljfclJiJI 1^.* jA'—J A4 j9«~» A -U t> jfi > Lt Jjr* ^ji L_^.l j6 

. u- s 5Ui.i 



# v^Vl^oVI t-j ^ Jal^o JLa£ jilta ilj 

(j of _jl» , (_ilJa^ ^}0u,l J *0 Ljjl Jilsi— I ijl j^'~ > J ( JU— j] J 

Ji> . .► } j ( ^}UVl (j <— >! jb*i>'i < ^£ 1*5 y»MI 

Jljfr'MI iju I jk> ^SjA-l Jo-I >_ij Jo- 1 t?li , *JL ~0 JljJ*. 

• jJWi j*H? 

_^ 5 Ciil ^aUU Ja»* *jl L) jJLi L* (jal i)l,a 

ijfM ^ Vf"J ( ^ jf- 

yCi v « 5 l j)1 cJfe^VI 6UVI jfC* ^Ul oUVU < 

i«Jji » Jj-a^ jt—H V ^)1 ^jljjuJI ^L*JI CjUIc lib* . jL.i-1 j*tJl 

Jk-if _^1» ^aj^JaJI j*AC ^ iSy^ ) j^~ J-> L^*_j . (JljjwNl 

» : *'* l«i~* j Lord Kelvin ( ajjUl ) 

. JylsJlj^iwj J Lae ijf> ti jIaa a*-l j(jli { ( ji&' 3 j^J ) <j&" -ASl < wJ 

( ^_l_>L*J»y J* _ Jj^-T l» ) it jiaj !#■«-»■> ijjA/ 0^ * iJI ^Jnl-J |I *il 

i Cj!*Ub»l ijf (£ jJa 3 h jialll »i.» yl jjA Jlii ylS , Maxwell — Boltzmann 
*Ull-l I *jl t_-~ o- l)I 4) I UjJt j 

< ( foiif 3 j_J ) (j£ jhLII IJU Jcj . * M -Xo- alUl-l j^c ii-l < ^ 

£j!j „_afi f ji ,jO jiil w**^ ijt-Jajl tl>l jaLIoJI ( » jAj 

i) ji** jit JLiVt^-Vl oL-ft 1 1 ( l« 

ju^ j!j Ut>M) Jlc j t jul _^i ^c j. ^ill I i* Jis ^1 j 

Poincare . Savants et ecrlvains t trv ,_/• < r >l^’ j »M« ( ' ) 
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jui_j , illc ^ _ r oII ( ^}\ j\i JUul ojXt ol >11*11 

id-. jl Ml .ia j LL* jJiij . 4-. 1/JloU >11 £ j5C >FI >CjJI IJU 

<jlj Oila Aj Lae-I jJl^ls JJ£— J 1) j^ej , J*jJI Ol— » > 

»^iL» j t 4^ > Bose — Einstein ( jCiil _ jjj ) »Lu>-l ^aL* 

»l >1 j oL.Ua. i ^ pi.J\> i i <£j>-\'i t *fr(u*j) 

. *\»juJI iilit 

Laud > <jl > >jJI > < tii- SJ^o-MI U-j) »i)t oils- uSl 
oUlijNl »u_a (j! j! j.li jJ U*il ui_j , (jt— olaol*Li.il < ijU 

{ jfi* j-~ij lu* j*j ,Sji»-ll UJO o'Jhil jt iJL*i» jJlJ 

tail _j aL. yS ' I iJai) o j^-i -ii jLuJI !u* (jl jl-lj . J^\ <l&-LJI> 

1-0* Uil : a)> j Eugene Bloch *'*( «>»- jl ) ali-^ll alt>-t uij 

I-*.. — a jt l^li £jl ^1-1 Jj** 1 La £ _> Lalil Sji-I J**)l _j iji ji-l ji|£i 

v_* y»j OlJL^JI £)l j Aa*^ >Ml < if-Mu (> > jil jt J . | Jl >1 

^T1_j|SCm» l- 1 o a ^yi\ j> ( AJLii-l £ y.— ill £>JI t)lj f 
c)l Ida (>JLi l-i) < j j < oljlilJI <-T _j-l i >llj 

>,} < Jta-MI j(>-»j -—-A -La J^jal Jl^ itj . Jl^a-Vl 4 j>* <J j-2j ^ij 
, jlajf A_*^i JJ Aj 4_*J> J j\j L* Uo- jl £k i ^aJu 

jj L —j Jfi-I wjalj' Jlja-Ml (jl alCcMl ^il v^.a-l> 

. v l r ^L Jji-I jl uuo JIh^I (jl 


U^B - _}] J 

Eugene Bloch : Lt Theorie Cineiique Des gaz . 



j jJf Jjli Ji * ; wJUjb ) it-Vl Jli ai) 

^clV t (jl£-il (>*L. j j* *_> C >1 JjW : £rju*lJI 
jL»X* Jl^l j3 <J»Jj ; <Jj23 £)t jl f (*jl ^cl £)1 ^_.la!L»1 Mj t if I 
aJ'BUI iiUVt f c^k, jLTfcHoy^j . 

< .-*jL i»a.^lil jy» la*. jS~ iJs JAxlj ji,} lil OuLJU ^ ( J j^l 

Ju-JliaV, ^.aJ IJL» Jpj . i Uiu-Iejj: ,) 

. iJI^Vl iij-JJ oUVI JToU'il 

^ Ji C l . J*jil 41: Nt ^ <£Jmr 

iiio ji. i)L.ll tjl ifL Vj „l» a*. Jl bj~£- a^Vlj*.N Li j J*l jt 

i'L— lb 1 * - -— ■ I ( 4fr>lj (jl) ij u i a i » ^ f) Lw ^ '■ • 1 . 

^*r* J* 6* <J*L J; • ta 1 ^ 

<r ’(0l— >j() ^J3I <$j)l JI^Vl Ld Ji>JI 4 £JI j^UI 

: Bergmann 

4*— Dl^ 6 jSd. j^illjJI clt^^l li vi>il^l £jl 1 

plALJu e jlLij tilajjl £jl I toil ^kcl 

uu> l *JU (j jSli < L O (a* c)L^I ai^ 

£)l j j ji ( iJai- yfliu Ji I^Arj 

t)l • Ifcll J|~j t#ll * jOliaJI i1>j£ £>l (Sjfsift (J* <jl »C £jl iaLJI £ 


. Y A ,r ' AY A jji » lif : ( \ ) 

Bergmaun : dcr Kim pi urn das Kausalgesetz in der Jfiagsten ( <r 1 
Physik. 



j.ll tjl\ ^ iuJuJI 3Jfc*VI Jl SJUffl UUVI & JlCtfl 
jt^e Je-jj <ji L.lj . ti<Aw I J-*» j)l 4JLSl) Clkdl 

( O^j; kj tfHi ^ £)\i (j'LSil J^eJ juj k_> Jlje-Nl j<j Jiljl 
* t)**^ i*— ia)1 d>-* oS-*! Iclil (>»l jOI jfT I j t £jU j, J*jl j 

£■* Jt^VI Jjl — Hi j*^l *jj£ Jf****l J' *-* ►! j)l ,y* y* diL M j 
<j* Uy < i^iJI ^ i LojI Campbell ( J~*IS^ ) £■«»— j j'ljiN 

oMlA-l ^ JL- J_j_s) [ *bjS'\l±i j* a^ill l <jl » ' J*!^l 

■*-“•*$ ijl Jl ^1 j)l yjXi IJU 

. j J*^l 

lj* -_jL 4jl*jv»U_ll i jJidl »j* _J»1 j^JCj <■ J >- 1 4-»-li 

S-M JfcJJ Jjlai Jilt LU£ ^ J-l ^Jl <jt j»Ml Jp > yl j,Ul 
. TjuI tilk. Jjl 1 uiladj aLm! JjI jG ( 4i«i..lfv 

j* jl*l j* (j* «*»■ jj o* i> jjjill iJuLill j^c < ji - 1 _jL- < Ljju^ «w _j 

( JJI ^JLdl> <JtJI jjp jjdl 
a^zJH ( J-iw*ll 1 -ap ^ jJ j * 1 Jill Ji£^dl j) 

olJj)! jJ j jjt» J ._*> ^11 pljJI ^jltJl i— *!>• i L*i^U 1 »j-» 

^1 Jll ol ^UiJI Jib 6> ^ la* Jpj . Jle^Vlj 
Sfisiii ^i u_* jp f Jt-vi *i ^ o* i ^ v 

. xjl^i jKl^li Ju j LxJi jy> lit, . iJi*r 

¥ ♦ ¥ 


S * • ^ S \ Y £ l • j . <J, ( ^ ) 

N. R. Cam pbell : Theorie quantique dcfi Spectres. 



j ( Hans Rfichenbach jiU ) jlL.'lH jL.1 XaI 

(>) jt-vi Sj<ij r *ji ij<i &, l^hJi j,\ 

l jfl bjjJj\ ^jl i , JlJ^ yS~ I 

J*l j*.N £--*■£ ^ 1 (5 ^ <~iL>~oclI £}^.*-U! 

iil)j j*cjj U«la-«»1 jjJ j 4i)4J 35^ jo- £ iaU JJaJj a->L~o- ^)l 

ifj>li Qt uj jj«j (Jlj^'4! ^ ^ / td* < » '-jl 

^ 3 *t lAjUlj x~ l|> (julj2.ll {j* 

jAj , _jLlcl £ jSali ^il j)l A xJ I lIU^jaJI 

J j»J lM jJa^V C$XlLJI Jf jklii ^e 

£ Pararnetre »lii— oljfclli!l fa* bj*U» Ui^»j lal — \ j 

it)*i5 "* j isJjZ y * j iL>jJtf~ ^ ( I ) jil-JLl fj* £>li 

. »Ua- _j)l (j* iJi»j 

j!l iAt alj iJS »ilo- j)l fj* i _> yJb ( | ) (j| — X t 

« jUtVl ijkmj 

»lf <jl — A^aaIj Aj j£ £ alia** j)l ^ ^ 4^ jLjfc! AaI# IJJ j 

if"LJI • jaUJI (jU dj2JI jl*- - ij ^ ^ •*• 44 U"" 

£ <J i Ju— '3 1 ^ j , jtalt} Ii**A &3Ji£ l^jj £ 1^5' IfiLoLiU , | £l>tS 

, A»«ji"l44»yi JaA^- Uj5 *J <^*xJ t <J L aZj*^/ l IjUkj £ J^l ^J, 1 ij 

lil ^ £j »jy-lJI C Voj 9 *^: |*^1 


t A * t v * u o' ^^rr • V** 1 * ^XJUJI : i ( > ) 

Reichenbach : Philosophic S'cieniifique trad . Vouillemiu 




ial 4*iJuht j < 'll pi J sjyvlH »jjk »l*e»l 
< *-lc^ i jj-e u (jlalll L js jil*JI ^1 jll j . oLkill 

Si_-i> ,_j j-iJI * -*J ^im)I l£lj < irjuJil *lia_ jJI ,Ja*J jj abu-H^j 

(1UI o\ Ult d Oj . *jS$ jj{* I ,1k. j)l ol ii <par»meuc »Ua- jll tV j* 

. I-J^o-I 1 jVjO Vl 4l£ jj^JC V ^JulLi < ^bJI (jk* jJj* 1 Ji <jlf~ 

L^l ji- Jf »_ ju j * J j 1 *jp- ij jWlll W3 JjlJI Sk j 

(3 ( ) ^L-l ***j • J£r~ 1^" £ £ji j|l Ul yjlB jjk* 

f <_. » jlllJI p j^A* ik.1 jj IJi* (j (jj-Ju jikUl (jl ) ; Jjt 

^)l ij.— Jl !(,- V ^ c p jfi* Lit dkk j^iaJ I j) j 

vjji_36 L_>* Aj,2j dU l#» **idJI £jl jjlf*'*lll p jpi< jjl 

i V 4 mmU | jn—l t p^piA o l* j j 

6* J )i V" ^ : • ( # ^* c>UUVl ( £U£lj ) ajj; I — 

VJ**i c^1 £j*j Jt*-' u' J* *J>*i 

^ Jn3 it CLmJ I ljuIjSjl (jL» li* T JJMim JJu Li I — fi^ j)l jk 

( ^Lafilj ) 1^. *l»- J|)l ijjliU UlT I li) j . < <L*k*-l jyl y jil jJI 
i)*au* »_ill )oj io * y ^ y^U. <_Jjlju <j jJLl <Lj ku>-l (jlil j J *- y ij iil Lift 

^ >' Li^j 1 j J 4c V*~* ^ k»-V I Jkjl oij . <j ji? 

<* ^ii £&1 Lad* <4ju*a 'll *ltjtipL*l Jljil ^-iJit j . JJLUI 
j|l (j ( j* ) Jil *4 — ij . ( iiiJSjl 'll ) i-X* <-* <k jiJI 

cllldllJJj . iJUJI ( J J 4Cj^ ja« yi» J*-l i, ^uJI vL-'lll 

(/• Ti» clijrji < H *1*^J » ( ti 

•ItjuJI <jl . i- jjJL-ll 4-*li-l ^JklJu 4j ^JL^J ^>i)1 ytjijll Jsiil ^ull 



UjuC »l» jujl j}* ) ^ ^-H i~*^ft- 'All 

. jJ^IICfr-tJI^ oi At Ol jfcliijl (j» i-j»& jLtfl 'ft j)l SjA^\ j ivjyJtll 
. X.I -l5^ /ji ( £jOjl» ) Olia».^U J jlij £)l <jjl Li*» 

-r- 

O*lo- l«Xe l> ^-*1^ 4-Xtfc- AJIj X*.«i" I ^1 _yjl <j|f 

V i»lil ^ Jib Jj_^JI oi* ^ ^ . cJalilj ( £jy> ) *jj! 

J-i < l/ 9 .lLi-VI OjfcT «A»j . A*byP ja 
J Ob^j • ^fcT j < jil ^IJiil < ( £jy ja ) 

, • & s f fia alajy i-ljjJ &«JU4 JlAl ^~/L <ji 6yt* JT CT J 

I ja t)|^l Jf _y < jpJ. 1 Jjt ^ jaUi <5 1 tiel a <~Jli wk~^ wj j*Z - II 

Ji‘L J ^al) N] l^i i^-Liil tjijUu H i$jt ijjS^j fy*j J olT J ( iijAll 
* »Uu»MI tx* ( ^ ^jujw j 1 j»-c < (Jjtiij "Xj • t^LjUl 

. c)l t^V*; l r > J 6 j**j iju Ls j* j* 

^ J X; •Lul'il IiAAj , *w> Jtf (J Xj *LlJI (^)Ij 

4i> jU il *ljju J Am ji ")/ lx»A ijpj • *** j*oJl y ( if j^I A^o- 

J*-ljJfc»4 1 illv . JwW j* 4L jkll wJlI i^i jyj'UhM^. 

■ V^J «jy 

,i_aljj X»-IJu JI jji)l Je i»ljJI ^ JLi) 

< b -j J^o*ilL 3 msi 1I r^i»l aJ ~~ Jlj ( tJ ) clj‘^1' *>^ ^ 

! X> 'Jl Xuvlj^ll b tlat'lj J tUi”! (JU l jat £j* Am y 


\ YY 



-* < J A b A 


Cj'ifxZA JjjI y> j . Planck ( ) oj6 i/* ( * ) w~*“ 

j j»j |^1 , A*»«.l-»Nl Ash*. 1 j^i I bAA jl ^*jjll Jajl j laAt 

crL* j iijJI yjj L* t j^* t i_rL* j OaII jo Ic-N I j 

ii^WI »Aa a j *. j je (jtjy jl ta>1 jl£-l j* j^lj ■ XS' j>- *Jai- sjli-*J 

. jj—Ai-l LjA/U? | JlI*Vl J Aiij UaIc l oL*»ljj i»l jjb j |yti Ae - jt 

il»0»iU (^A J — ( g--^j ^JL» A*J A 1 JA&-1 J 

tjjAjj f aJIj jo j j£L~» aSj jL> JS”" i,”c jt il*c~» l^«j« CAj 1^5 4> J5 aL-^- I 

A jJlaJ tA* J * iJLi&- XL J» IaA»-j ^JlZJ »Lju«V 1 Ai’iU jl A jiil 

( jjj j -ii>* ^ <iij , ii jaIJ? j oL>UJ 1 j a b* 

1 — j-Aodj j» J*ci\ jp ^ij ( jl 

t £ jl ^jj| JjA^I A (J jaO /‘ j ^ A jil jj AA^*..I dA»j , Ij 
IjI ( Jj! ) t *. *'*( j^jjj jj* ) J,jA> • (£A — o-jll jj— aA-I a) JO- 

ci»si jtt- /’~.4 W ^1 1a-» j« g^^UajVb' Ai Avilll IJa je Aj a -^ - i Ae- S jj&J J ■&£ 
A-*— i-l jiiJI 4^e». j- j* Uab. JjjJaJI ^..la*«-J jl ^iAj a jA.ll jA ji-1 *l»jo 

ijA.ll jAj^-l jl A 4^«Ull *Af> ( £ ~ aJj ■ ( A«»jil jJaJI j* _j1 

JW. jl j^Vl tAA jU. j« (j^J j t iaL aCjk tT_jAe- jLojl AjIS^ j jA_j 
• £ jiii jLj jLi*! |„J IwAd 

J* I ■ yk- ( V) 1 -^blSOt j ( ) fAi ( \ ) 

• ( jy ) <^- 5 U 


\ri 



( ) 4 i«J> 4 -p-LJI j- 0 _yll <Li t— Jl (jl -ij Vj 

J.Solomon ( j • (T ) ci 3 ^ ■ **.#**^1 vliUaal 

i-Jia-Mll ( ) i i jA'I *Vvf^^ 3 J>*“ *- 1 * ^-* J li 

( _* ) ^^JaLiil JiMj ( ^ ulT H : ( V u° ) ij VI 

-Ajjirf j j*li Ul* ^il _pil i^'Xjj^ Jlil (j* (jli r l_> £ jl> 

I«4«A LLc j 1^1 UJii I IJIj f 3 ^ I l-Aj-4^ UJ ' jfi ^ J* m ) 

£jl (J jJo Ll^iI t url-iJI jJ-SJ ^ oLT” ( £jC>j\k 'j 
jI~»V! . i-ixwlj t)Ij ^ ( * ) ) ( ) 

»Ll»»Vloli}t»j 5-i:JI ,^1 < »—> L ~i w Lj jiJ j * 4 I n ,. i —. 1 1 olL*.^Ui (Jut 

jJp 4_**.50l »lLil ijJaj ^1 j j^l >— *ljJ jJI _ / ^»U«JI ju 

cr* J 5" < -?■ — * J 6 -* • cJr* ct 4 •■** £-~j -**j < JjSA-l 

• ( £yy.£* ) jJ orc,an ( ) J ( Jjl? ) J Dirac ( ) 

4 jJ^Ai ^i-£Ul j-LxiVl 1-iA ,Jh>ju £>l V] £-»j V j 

oLm ImaJ ^| II I ^jfc l^ ll 4.,..|g L »kL 1^ 4« I Ij^^M Lj|g*JI 4 ^ 

Jil jjdJU jJ -4 v »»l j)l ^^ill 4 >lf" *4 Si . 4 *JL 4 Jul jle 

-rr*i 1 ' J ?*‘ J-»j ^Sj ^*il j)l £j*l' ji jbjuJI j jr^ 
^4.51/ 4j1 f ***• & > 4*ls^ l jJu ^ OjjlS^I 

oS'j ■ 4jli <j^— 1 1 tj (J*i- 1 J-»k- I (_j «i*-> I Mjii ^ i If** lj »<jr- 
<3 J^SjJI 4 --a^ll olfrJI J-ail 3 ^"j J°j*{ 

4 ( UjI ) 4i jto 4^ (jVI 4— Jj Jirf *loJl *ili |jj J .(^Ijlll 
• C)l'*jllj - * ^ >K^I i_4ili»j a J*4^ •— (^* £M»Vl jjc 


\Y0 



•UiMI il y-oi-l •lii'Vl ^ JUSVI ^ f dUi & ^ )\j 

. L)fc-I Tii j«3 J _j*Ll ,_ii j*3 jLL jMj ^*^£3 (jjl— £-' 

(J^j ■** 1 •j'Lill jr *j>U* ^ A ( (jili.il } 

^jSsJI 4— J» Liii. I iL.~JI juj L* J! j\j ^j^sLi-ll ^ l»li i~i.~ — II Sj5Ci 

<3 'r^ a -»j • ^ & i Jkj* ijj-o j jf Jm olT |£*A*^ 

JL" (j-ii £>l ) ; -Lo- _ji I JSi-l J jo- oJiiJ^I OjJa» Jf J |—L*J _j*j £-*I_jJI 
Ai| a ,_j io- iiLt oLjIj^I a* jizi* ®l j (jiJI <jkC-^t 

A i« _jJal«ll 4. —ill Xj£* A* j^Za j&> *^.s O* jll 

b* <l»l li— *j . (jjCJL (j-CJIj < <J**- idle 

A — -LlliM ole— II — 4 i j»»lll 0^)1 j®l j^> >j£- iili* jC*j (jl ^1 _j)l 

l*_js«A . ’ ■> ! ^*» JuA I £-,>■ jll JUjU .1-iT— I ^11 olp*.W — AjL l_J 

. Jjll* Zjb 

-l- 

A wJjiL A jy* i-A-l Li— lill fV tlJI fj* £)l £pl ^ah 

*1— 1>»VI oli^L ij-ko- Jjl oCj pcjll olj • a^jI jJI j J.^1 Jj xi- 

• U^iJ* 3 *? jj£ ^ £J l - i ^-T'J tf* tilt*-*' <i * i 

Aiil^ll £j* Jj A t-iS*" A — u jll ^lill bJIA ^Jl £)ti by** Lc ^ 

Uj . ’ <JjUL5Cj <U- Juil oLiXJI A^~J TjuT JJrf V 4il Icl> 

. ijU oLlT ^ j~- (jal JU.jji Ai^U Jilfllj oLi.5C.JI 

.JH-JUll Jli| ) ili-X 1 ai>- Jii>| itjk J : -jj^ . f ,yi ^Ju ^ \ J 

• T^r ‘ ^ at ^ 0LJ1 Cyya 
M. Meiz . La theorle du champ unitalre de M. EinHein 



JlU IjJjI LT jJI jjc i£ll ^ J,l‘> c £Ll» 

^ j|fHI jujs.iII IjL* o* < <S a* 1 S'^ <!>' 

. • j l ti»l J lUj ^J*JI w.B-1 j ^^3 j . i.*S j* <L*l» ji- jO <jlj 1*1)1 
Jj VI <gl4jJI jpjyji* , (^.^<^1 ^<31 t 

jJL*:< IjLii J-JCjlj j»_j 3 iJLiVI i*l)l -*j ul * ■ <Jl* <!*>■ 

pt jll ^Je [is. ( j* jJLl ^y* U *c jli IjLalll *-i*j i 1^* 4»*Ju irl 

A j*-j <j|£»h wlta (Jli« . ijj’tf ij* ^ j» UL£ iZiA£ l^l (j* 

iji i Vj i £r* -1 *j j 1 ^ o ^ t ^ ^ *— jI®- ^1 < 1 

^..flt—i V Ujl^aJall ^ y l f Jy-Jf £y* tc^J t '—•***■' A’.£3j ( <9«jj it 

j.ti-1 ilt I (jl » jll [if V j 4~ai)l » JlA tltLJl 

jJls oUl J,l ^Jac y~xj ijii lj» oV c gifjM ti > ju*3 J^*r— 1 

»JU i)ljsl ( i£ j*-] i^<>- iy» ( li «— j . « L* *Jl ^Jll oLVI 

sj*. v u;i v *j ; SJUI iui-l j til i^D) 

O* _l/l yii *t Ji’l t>* • i 3 j» i^*j; J* <®V 

• «^r c*'j 

Chester townsend Ruddick * ( -U-j y ) il— Vljliv Ja) 

. fjt»- t»e^l j VUiji iJLa>-Vl ii jiJI i)i>-l ftlLiV ii_i_Jli)l j, 
isytll JJ.^1 »LAjs] ijLa^Vl iiS ili’l *liJ>i 

If, >-i jf~>_ 1 w-L# f~>- JT jL)j - JT (jlT ^tl *» j)Ul 

. \ \ if » All jO-Jll i £ja! jj* ( \ ) 

. n\^ tfrt ) ilf • < j> 5UJ1 j'^r t) ( V ) 

On 1 he contingency of natural law 



i <1^ o'-* jN ji ulCM j » 1 ^-j 

Ul * . j J^ii* * j£ <jLf* ijlix ju»/ (jfcT *j1 Jo*- (j* 

( 40 j*lL#\ AL jieu iJL~3 JJ C ( l^U (j^lUJI ji I j<* 

u^l ^ &-L«^ yi 9 l^r-* «a 5 j . 4li jJ? 

< J.. 1 JI jj* jl Jlo.jjj .^1 »A j* _J*'_>*- J * 0 * • J*j 

Mj juJj'il . <jl— jYI _j^ o*»- jj-i.il (j* 5 ji.ll jAjJpl lj* M | j^-lj 

Ji*.latl jll ju-ljV ( j^j jys Jo. jli-1 yc. 

J* <$1 jj& Ul* til _>* jjjl i ja j ^ I jj& <>l Jp <j jiUJl 

0 yiJI <Jl**ol -Lie 4/0 ^aU SjiUJ *Aa# * j_ja*J ^aliJ i.Jj 

l-£jj . O jA J £ J.OP *li ^..O- (jy* 4Aj J» A J*3 l-Uj £ jA’J I ^ 

. * j l . jul y {Jliv ^ Jlii JJ * — ii (jl) fjOj^KA 

lj*j ( U jA ^ oil) ji-l (jt ^joii < ( _ r iS3 ( ij '/j-i ) d)jil* 

j , li <jL — ,_ju jx«]b — juJj ft lit i o ^-»j *Lael (JjLl) {j _^> LaJI 

< ij* J j*aP IpT ijUi (joo-j oljic'l/l iyC pji) V tJjlUJI I j* ,J— laJ 

illL-j'i/ i^lo- <]aL (jl , l»lSJI » Ok OjljtJI jLlfl ^ Ut p jIj jjj 

jJp < ^ Ul . 4 j» 1<>> M) ( ^ j-) ) ujjl* "^j* )-* jl y 1 (j® 

.^. ai.-^ 1^1 tijiljl ^jloIjV (jylH l^A>l_yA (jli * ^Lacl o^^*' •■ 

< jP~\ j ■ I . l»li$ yl-< JJjllaJ i^l 0^1^ Idj l JoltJI _^L. 

p_y» ^ jl^a^i'^l'j 0^501 Jli£ jlj^ 1 * 1 — ^ I 

. ' j l . o jimIII ia^l i) j+-~j SjJI 4o-j j^p (J^* 1 pf* ( 

J — lilt jI—a jj Jli J,l 4j\jjl Jjlo- tj* ^**1 j)l oj»i-i pj-W <jklo-UI 

. ,^3»il j)l ^y- l*Jj»-_J 



,w c^uir .i^i iJL» i> 

jUl dUa Jlj • Jj^l »^jr|^ &'*’-** £ V->^ 

4.^1 lj i*ijU h *( J* J-jL* ) J ( ) J Langevin ( 6^^ ) 

m 

t^JS Jl i ^ (■ jf^* ( it&\ ) ^~ J cji*- % » : 

(j J — »^t J*j < *< = r^ 1 ‘ fV* 0 s (/Vi 

^JU jjl j 1 -»2jdl> jj*j V j*X o' . ijill j*jb^ ^ — 6 *“* JS 

fjfi* »! jb y^U-l ,j*JI .-i* >* 6^ (iV. ^ (j* ^-V" •^■“'^ 

^ ( iJjji-l vjlaUu>^! £» Jj f — B - J 4->-^U liLiiS^U £A - — iilL N 
£A ijilJ-l S Jil ( jCi.jl ) Je-^il Jii-I £■* w-iillj 

(LiJIaXo j R. Ruyer ,,f, ( *jjj Oj ‘ J ) • A *J . * 

iflU ( JL&- ^l! Jli-i (J_*0" ( ijCiJI ) bjlaj J *_aj jJ» <-JjUj I »J^-°-'^ 1 

ol»j«)lija ^Jl u il3 lj-ij < tjl j5CJI i jJaj iU»J ilMi pCJ i jJa-i> 

JU- j ^*1^53 jl ^adl JL—J! _jJ^ 5 jJI Ul^l JJsdl 

^jJI l<r> ( {jb X ) ali—jtl (Jllil Ja ( (j « j ) 

<ji Jl L^l J »Li)I Libj Iajj/ ialil iLsJ! zX » : 451 j y. <u& 

At jJaj^^<*,I3U Jilt (!• (jl U_lc ^ j I j_j L> I) j(* L«jlj (Jl 

• « u‘ J 2 *" 1, V 1 ^ j 

. rt ^ \ ^ r t J jVI U jj-. Ui_j tiLi^LJJ t»Ull • jsCi Jl : J jt ( t 'j 

Boll . L'idee geiiersle de la mecsmque ondulstoire d dc ses pre'mie!t.-s 
explications . 

. (tj.ii \\rt jji i ijAudill : <j jj (t) 

. i a ^ t objs ( e* ^ 



j , i) A* i~»L* ijlaiJI »Jl* ^ ( j j« j\j> ) all— Nl Jjk Jil 

|ll»)l £j*-j l y^" <jl |1 <■ jM yO- jl (lUJI ii* l f IlljU |1 J 

til ijjtS ijj^j — ^‘li^-ill jj5CaJ j£Ii< dMa j j*j — yTljjjJI 

yi*H ^0.11 Ij jJ&- I j-sS yl (jl yi-XJ j£-U J . i» jllil C*il j)l £-D- I jA 

V 4j j>*Jb (£J..1 aj (^jll yi*ll jt Cj i It j! b (£JLa; ^j)l 

. * j l li*~ j j ^tUl < S-iltjil tlsjtjUl ilj-Ull i./MI jt *L1» L 

(jl ii Jit _.£ Nl £ ? i.J»lij)l »b ju!L Jj J»- y«lc jSCi ^ 

llA lillj Ml (j^ 1 J . y**l jil J ^i»JI . A -III I ijlj jilt U it-— J s£ 

jJiM.l> j^Utija jiJI fj* i»j >' ^*1 jil ^.»Ia L» 3— » jM »ja J 1* olJJl 
(jl .? IaUa-j! (jit I (J^*^ <j' A-*- 1? <~ttt ^~S \j (_J (J*-** y*J 
4 jI jA LjJJ^ i-i, l ill O ji < ^J| Li i | (jli^V ) ill- VI t_j Sja (^Ja»j La 

i_ljjl«JI oljjj^ j-« (jli lilj icyjfy* A-*** £*lj jt uj-Wo 
dUi (j-J J ■ i-e j*> j» AA' U^J^' £»lj)l U* J^c iijill yiiij? jl 

j*j(jj^— j^Llc^Mja jaJI i^>I— jl. ^CJ l Ja— J 3— j)l Nj J|M (jj^.LJI 
. (,rl (La- jal j* tijVl u *il/ w»*ill(jli '.u Jcj , 3-*^ ^ *i~ *■ 

llAj »1 »>jj 5CLI Jl^ (^**lj)l »UiNl j»*IS — > (jl <j J l • — o*j 

(il^l VN <-jL— *- jJ ja i*L amJt j Lj jij olij j|uj» j Jt *Jb yJ«-ll j£Za\\ 

klyLw- yll llijjA- w * »JJ»- j fj\t >ill ji^JI y*lft MU JL*- j^J . ji-oi I 

jl llit j . (_jalij)l ji^aJI y*^^l Jl-e- /i £-jl~JI j jill j^Iill 

JUiA. t-l (^^lll fll*H ^axiii (^i)l Eddington ^ jjlilial ^ all-VJ yi^j 

, i j£S* i \ \ X' V * Oli| ^lOl *\l ij <**.li*l J £-i1 5 0_y* y L» ( N ) 

Meyerson . Rfce] ct dcterrainisrae dans la phisique quantique 
DuprCel . de 1» necessite T • j* * jJ ^ ^ ! .A 5 ' ( T ) 

\r- 



liljj i£jAc ^ £f* ( «L-L-Vl ) ^ Jilted! AiLia iLc Jj-J I 

pcjl! !j» £)' (iAA^A 1 ^*) ,3il*»Vl fSji •* ^**VI (Aa^^ (j* »jt»l~ll ^*lill 
i— . J.«.JI I j —^ *4 cl>^ ( *3a^ t!r* a # ; *'* J_>ii . 

<jl J^-l tr*J * * 4 ^ J 'i >-*-^ ^il»)ull ^j-A/V VI j < iJjilli! jj-i-l 

^/ll jwJl jl l*JI ji J < jl J*£vj A-o«*l J if -1 4*1)1 j 

^**1 jll ( J^»VI Ia_a ^1 aUl«.Vl> k^- ^.JLi ) (•jf j *il iS 1*11 

^ o Jy& * JAb- A*JJi i£ j^VIj (^**1 _j 3I ^Af 4 ^ Aoeli Vl . ? ( ja<*Ut!l 

ijJbtlj l»A!c Li-ie- Ol J }IU ^m.) . f 51#-I jl il*-L 1* ji- 

lj a*- _ j ilLLI eJ» j *L*C»»b Li Ijl Lj . ? t_> I jl g ju-Jlj 
A**»Ab*(J^AP i > J I _jLC J_jbu uA^L^Vl lAAjjl L5” jalj *IaVI 

l^laiLfr' J jiJI (jud^ll <jl Jaa-^tL! « iJO J^ac^ 

i-ij J ii ^ Jllijl ) SPm 4*lf J* 

VJ La — ,Mi V ^ ) aL**VI D _^b<aJI Iaa ^ j 

^iJIaj^ ^J-Ja ijl Aj^a A^«j L.Jje i — 5 >w2^1 1 1^ V 4 j I (£j^ 4 ^J**s-JI ^I C** 14 

. j4slj VI jj— A^-l ^-1 lj* A*J 

^Ai-I jlkVl £»l_j)l^ *a^^I a^A**—; 1 '^ AlCi-11 oi Aj 

: i>JL»|fLJU j 1 I 

» *«♦ 

a^*-j , iL — II (JViijVI J*/ jj (j j jjj I (jl V jl >z--*LJI ^ 

^S-4b- (jl j ji ^*1 _j) j. ib>l— Ji *i)ljA^r" Aji.^»^jLijMl(jl (j l a j, 

AA - ** 1 — '*■>! ^ J JfH |il».H lAljj^ ^ ij vJ Ja*JI >_— bJj-MJ 

m j 4 < j' ^ - U : o_^- jjU ( \ J 

\VN 



^ JbuVi ui r • ( j.OI ) j.» ^ijl ajej |Jafl aJkG 

. Jj j*> Vj/" o'* - * t£^ ^ O <jl J • L ^~^~ 





t u 




-_ o'" ^ * ka t fj~~ • < t? ./*■! 0*j — T 

i UClj JL»«I) Lit Si wrfj . <ila i > ^*>* S 


'* ( 0 1 jj (lk ) aL-SI jl -A * j .*U" •jali i x" ^-^* Uj*^ ^ 
SI <j a l _,* L. Jl J^ll _Uy ol .U~— ■ S bl fcjl to. La* 1 iJalJl b JUb 
j3l-o jL^iyS BJJ-0 JJ faJC Oj -* Loll t-c j . (_rL., ►SI \c- 

jfZb 0 1 »_-1=i_j ^ J S o' : *(j~^ I-aa 

< u a ^ j~»^> ^1 (jjl Jliij <jU ^-i-l JkJI j*® 0 * j ■ SI 
ji'jU jjLJl J_o- Us jt> lu»j . l^liSe Si sL-SI S J^.o- 

, D £*' jll •AJ.lwelJ Jo- < [£ jO-I D jLo J t 


i-J»ilj »lji ^1 aLl—Slj ii j^onil b jftllaJI (_j S Oa' L__ J >I 
f A-*lljJI iljJI bJ^. ii _^o»J.I J j®lUJI t Jjljj 1 S £)£j , j» Jf** 
w c jS L*il jll d jk.li o' j . l,i^C JJ' J,lH _jU cs jo S'? U^'-u; Ulj 

i*ji* ^ f ^ jj ) ^ * l^JI Lull ^11 jOj£-I © i-i Li* iilt j 

. ^ ti UllUl eJ* t)*'j • 

A*.fAi ^ jll j-* (Jikj (yljjlA.ll ji i_ aJI jl . 4e J-^ iUj Jao-iUl . >T 

.'^(Oj-yU) ikSIdlliJI jUl ^ (UVj. j S^JI j, ; ^o fl jUIl^l 


to V Vf • y^li - ! fiWI *lf I s jJii| ( s ) 
1/ Onematiou Actudle des Sciences 

T \ < T • |j» 4ll j U | : 0_j» j-L* ( t ) 



Jf bjtill j . Jl jwj ^ Jl 

^L.3 Ja»— J iJta Jj . J*-*H J (j*H Jt^ * 7 *^ 

^ yt ^ £\y ^* ja i>\ J* ( ^11 < jLz)l ( J_ iA* I i (— jf ^11 ) *1 aN I 

i£*?i J® I • J* j l-r 1 * J® l ^ jl j • tf j*j»- (j* 

al~» £jl i£l»» *<lj , y « .u i—aot— A-*ilj jjt {fj L ^.1 { l*j^ 

olj t£Uj I ( 4»*jl jll a-*- A (jlf UJt tfAjOU— ( {jjy~.y\,<i. ^ 

f l l^ll*l ji *j! * jll L*JL.»t (jl l^~jjj jJSJ a (j-lj 4i li 1 

„ *jl)jil uJjil U £^!j - iw-iTjll jUVl j^iil CjI jw (£-i*-l II*. jjii 
j • -JliJl*. (j* IjoI -i-a-J ^aiNI JS jl j£j Jl jiJLle LLat^jJI 
jdi Jl ? 4«*ll j)l I-U—aU* A»mJ <if£ jJ\ bybijk jp....» 

Jjju jt A*»llj)l M»bj|l 4 jt3 £>1 . .*- I jll ja olf” ? £l*I jll Jit 

jl Jt- Ja»l^ jl j*j^l jj— il)l Jt yi-u <j|£"j f 1*1 j— U jl yLL.1 

|i j . Jfji-I j* A* jc JJ-tj * ^Jl j)l £ ( Lail j)l Alia j)l ^£11 j , JtaiMI j 
All , t^£JL»f jN oUllfJI jUl*-li a Jit Ia*I J ^uJI ^aZj 

Aj yM.jf «A*c l| t* ^ 

6° £>•>* i-Mi j o 1 U j-V. '-i-* Jc j 

liLi-' -i — *«l> * <^*^1 j Jl^“ At Ji »- ji < jj j*- t «ilj *li.j 

jii l*JU* jLrtM\j ^J arf M alfli a Jilt ilai. dlla (jl ; U jj . AlS"” y 

( tfZi J . ^LUI ^1 f ji-ill ^Jl < V *UI ^1 a ^jCLI ^1 jljal, 

< ai. — » 5>i*i)l ^ll Alat ,j i \ jJj <jl < liita jj* j*t jll» 

JbaJ ^*1*1)1 j Cjlj aanl ll » j_» Jijj . yU*JI ^Mili-I olla*jMl 

A-ai j>cllliJL>Ua$l^dll Jfiii jj Jltj , aIji*- jj 4 lS~ j»- j5Ciil (jjia-UI 



t jb J UJSi ^JTI JUI ills <• oU_,VI S_*Iju J j* 'il jJCUI f fcclil 
ifJi3 ^ [ (£ t_r* J ^ } 4 j c£*^ *AaJL — jtJI <^t LL» 

cr J 1 * Jr 1 j *^ 1 <i ( 1 ) ta* -Jji jfl <i* ju IjJCaii owuvi 

( o ^ jU-'l/l £-«* tall Ij* Ji» » jiv* Jf - _j . l^il*l 

J*' ^ <jl <v* j Ji^» i j* J°- ii-=»J e j2)l i_»Loj!j *1j LaJi 

4-ji*I j) j~a~> Jo- ( 5-JiU-l _^»»S 1 ^1 1 ^ila.ai I Ij* 

. ioli-l e _>ill 

i ^SkA I ^ i*^Ci 4 ^Jl^lil IaJIjJPj 

l^tT" 4„.ai-l ^<UJI j^CjlII CjI J y <jl j A eLii^ll (jl U 4 J t> 

ij _jij . t)L^ U.^j w *iljll, aJUI wL- Loj iolcl jl|juo.UI ^Jb*oJ CjUJI 

. <L»Li-l 4jl«jl *jli »liU jy> <£jJI TjijI y*»l j)l j^ClII ^1 j *HJ,i 
li)j 4 3 1 i^JL^ ^ I . 4-^-ii ^Uju'lfl ^-.ac—u Lcl_j 

. j^?L«ll ^ joJI J<iil jU» .a*- / tfa'iJN J^' (i ^ 


m 









J*-I jpj < Urhain ( o^Jj' ) pI****^' JS jfa i 
ijli- jlfU' aajii ^1 < fei^J l^*Jicl j J[i I jkJI JUI i j—jU ^-iM 
iloiib ^i3 <jl_j iijt o' ti' »— *.Sj . J?l jlall bj* 

j .LaA-l s t.>cJ) o-uU Lj,i « J.\ JJ-'i iel— feli ^fe . J _jMl ly.rf»i»- 

J(ij . iti jb J>\ Jk> l jli£ “V] |- JilH Jjt j^CaJI JffWU _« ^Jj)l J}lt>l 

JT" , : ( afjt (jU- ) at-' VI J^i . Jpt U>r l^li U*JI ^Ull JUS 
4 «JLJ j^JI Jb J^/***^ jjf D*^*J L*J*^ iy, U ASJjU (J 1 J/L&J 

)># UjlJI j^iJI <Jl^ £— »U tjM I -jJnJI J ^•Uilj * ly,* £L— £» ^Jl 

i-*LJI iiijJa.fl ^ 4 ] lit jJS”” j , aJtJo. it jit JU- tJ-l-Jj (jl <CL» j> 

. yJ*JI j^iS O lyl <Sj ujjgj ( >j ji? 4)li« 

^ JiT trLl j i*JLJI I jLII »i* i S' j>- J»*_J o' — -*■ '/ i>*J 

. lyic j^all iia ,3^j J^iK _^i Jl ^ii 

. * j l j , l^2L-Jaj ^ ii» jJJli . feu. cL*UL*I £jj Nf ll-icj 

all—Vl aL-I Jl) , I j^lijl JLju» jJ*" tla».)» 4i jJaJI ^ jfJ*LlCi\ ^jiij 
fela i-U~— • IjkU (ji-> 1 j 4)^1 Dupreel ) 

. ( fe^Uj< Jf * til ^ 

' f ,/■ M Y A 4 .A... U 1 I yA*W 1,3 ! JjjjO ( \ 

Dupreel : De La Necesiite 
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tXi j 

y4i*Ji i i^o» tj j , ^\ ^ J ^>1 ** 

A»j*l' L? c *■* J-'**'* ^' J J 1 tj* * (£ jLjm (j-^ ^ c if* J _y* ^ I V 1 jfi 
^JaJI j^-ill A-e- ^ jh j£>" ^1 Ll I f ^%Ja£ I J A ***" J.3 * ^ ^llil 

l^,JI jiiZj j*SZiii j * ij j»cZ)u AjLi-ijCU (Juljjjfl J»el/ <_£ jJI ^ 

JJ—ZJ (Jl^lll I j* i^J • d>alj*- 4_ili.Zj”" ! fj* Jftl Jl A> jlif 

J*La> ii jxil I j \^ j . A-J I jil~'z/l |»jl*JI j*j\ji)\ 

A ii L“»- 1 I A*-»V A-<lc ii j».a ,_jA'l ^ JjlZZi b y * 4^jil 

»Jl* J»»ZJj , £j.jja iii J& l^l fjA ^ J 

^ 'z/J Iii». jiCiiM ^j)L ^li^l jIl*JI ^ii ,_j j<5" I ^ jj ii jL*U i-v_JI 
-jjU i* j*-* ll>U^ ^iU i*_r* J j'-’ j^—ii ijjl* Jl "^i f £fc«»:.oJI 

oljtlJal) (_£ j«a*.H j tills (j I^JU-JCj (j Jj*~- > jua-UI j5CJ _j . t^ll* j\j 
j uj^t 1 . j*fl Jlje-NI £-r (^j . ( fil*JI ) ^slazil j^Ca)I tf-Dl 

f lilj • t^^ s *'*'* Ajl 0^’*“^" ^ A*JJ jOe-)f >-Zj V j)l)^ I 

J£"" |*li< ttilcl (j* Ji Nj , iijjJ.1 i_J-^ J/bJ ( (jis-Z* 4 ^i»-l jl Z^e-U: 

Sale! Ailj cj j)l £ y*-ju \f i I *ill ^ Ijjzic (J& l* 

^)sj ^b~> ( ( J»-li'u^»--*' ) i»l3 itL^> • ^*4! 

( jJa.ll j_^JaZll j jXi j f j(l jfZjJi (Jao- (Iaj lil ^-j jjJli 5j jO*Jl ^ijj j 
. AaLZ^I A-^lijll ^1.- 1 jiiz)l (Jj** - AijJI *o - jj 


it 4 I A<4 Li A* jlj ^ ^ ji 

i tills _^A«i "z/ y ^ oVjjI ) slz—Nl *zc .iijisti) ^*i) I Js^-j ^1 1 a_*.L»1 

*>i* j ^ w^*-ll Jp Lm^Za Lti y* 4-*^® jilt l~“ Is l 



(JLc*<U Jail* ^ia-3 » jl*- V 'ill jif- V j* ll J*-* t^i jfi iiWI 

^)U £-1 j,C |] Jjjil (jk ‘J-#* 11 (j^ A ' ^ tK> • (j** 11 

JlK*j , Small Mill ( J* Bergson ( Qj—ij ) 

, ^ 2 ^y* UajI (S^ ^ j'ti-l 

-r- 

j^Cill iJeli (jl Jl { £>lj)t j t a-Iu (jl 0*J 

i.3jlfljjJI &>)l. . otjjtfJlc-ly»Uiil (jl (j* Jf-^l ( ^-> J^Lm ) -lit 

J*j * j j J-WlH tUe- w-j .— i jMft- j^fl 1 4* M 3ucW- jl 

< j-* j* a>>j J 4*^1 1 (J* 4*j ■ LJ^c* Tyc 

iii jJaJI(j I ^XS~ (_ . (Jj«. « - t l> £— l^*(jjAj ( *1*^1 5ji*j 

. <b j>y AJLkJ jyt j.a»j ^Il*-H jU.i3 ^ Lrfi jd»- Jjll ( i.3 jljT.j jll J 

, ijjii-i 4 lJ»j1i _>* xixiti ii*j 

£-jLJUI j JLaAi'J! £)^Ip-LJI ijOjlij < SjW J[*- 

^il* jj* ^U» _j» ji0>l j i— > ^ jLaij'JI L£» Ijli ? aU— .. til 

^ j&i jjt jAj (jl ^ ^ -Li 

^ _j) ) jlll ai_j , »l* jii I <Jl^ j <L*-UI fj* 

J* df*" 4 j ( '-jjISlji ) <jl^ » : *)^Sf (it ^ ( (S jjr j* 

fo|S^ jj» jJ|JU.L 4_x..Ja.llol jUlJill jA—t! (Jjj w*-l j)l (j* ^jji-l 

r\ u* kol^iCI *U^| ij^j s t« J jjJ* (') 
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ij* ^laL* jLtf j)l tju jf^> »U-- 'Jl Jlili^e ^50 j 

jJj ^ 0 ^A-ii !■** • i ■**-! j (jt>3r^»l j <jl I*Lc jjj»d,l 

t if ji - 1 t jl »J J . Jfilall 4e»._j jJ 1 1 jC t^l ^ *Ll«.NI ujLsiU 

£_^l jll ^ Lli j ^*lL* fljJu (jl ^AJu 

■Ift) 4; j I^Xil ^ * j j , jt IALaA LaI Ij 4— 

■a*j.a&. j) ^ l> jiij j^«l! * ( _^.~4J -C*A1 . ^“*V ( ij- JLlij J 4c *a 

or 1 * 1 ^laJI ■ *1 j*-Jl j# LijD .> jjjjll j ( IfJLfl V ( <C^-iXlAl 4 Aj j\p 

a*- jj i U-JI * t *c^ j l (V 4 iiM c dil£ <^*5* tjf Ji k t JbH 

w-d- Vl j^IaII JjUij (jl (j*j ( Ja.--j.ll i *1^ 

l-OUjVI 1*1 A ^»cd-l tali Ja^.x> i^»jLrl £-ll5~" t 

. 4j yft*lll Jf-oL^lljll • IjLA')! p. Jt^ll ol^Vl tjljd- jV—xJI ^d* j) j*Z—jVl 

JIAjaIH i j w aJ" jiAaJI »--> l.;5C)l I J* j*C bb -Xa) 

f» j^-JJ UjVlol L»l e j5C* 
•A—AaII ^ufll ^ ^ ^d-j (Jj* »1 1, ^JbJI bj j| . 

JkAjtil t^L <j1 J j\jC ^aImII 4^*^! ( f Je. ^sla-* ji- ^ _Lu— jJ\.' 

"V?5 i Ifie ’*•••* ' o! j*l]» ^j c jaLtiJI Ja— .11 ^ 

4 tJjOiJI »l jj (pi ibjil 4 4/jil ,_ji!^- ^Jc- 

\jO JT^ 2 * i£ (X Lf- j 4c ^ lJ _^> ol ^yll d ^- iL%l i 

4 ^Modes ^ ^ < yi l£»JI •^'y ^ J lt 4 J^ j ^ 

L^.i jS) ^iJj • 4«JaII^ jtc 4 JSI 0 4*1pL. 4*Ja ^ J[_.t.JI 4f» j)l j 

^ 45 IJ 0 UcU •< 4Jlla* iJcli l^l • oU^JI 4i _,i j t y^"' •_-!* ^ 

|JaC^ L*J » iJbjOj j)CJLI » J*lii)l ^ a jjl (fii3 4 i5 jJ 1 4. c~j 

u* 



\j jrjllt ii jJ^I 4-»il j)\> yli'l/l |Ja*^ L* < ^/a^l j^iil 4^>- 
. ! Jdlllj c jjUjtLi tjls»jllj < aj4i»"Vt \jl»jj>\fS^ ^i>U 

£ jMI till I £jk4 4p-I j (j^ ^jl ^ - U — 1 ( j L*«j 

£yilll ij° j* ^ i J j-a^ I jL.*-lJI Cr"^ ^ .A ^ ^ 1 — , ^_/ 9 *l I cij*^ 

foLiJ3 £>lj ; <L« Juc jj <Lw II 4JJ4)1 Jilil Jsuj d^st* ^—l—VI 

4_>»JU»)I .JjIo-jJ , .— it- j^J*j Sit&l C,lfcl*-»Vl_j t ijl _j ( . '_j\ j 

JjJ y* Let j ♦ X' J~\ £-► j *j£- 4*3 I •dll I « U_i£~j 4-*^-ill 

( j* _/*- /til jj lc^ a^LlI 4 -a-o- O j*-£> iJS^j ♦ Lf*-» J.4~u_j 3fjl-i 

♦ ialll Odlj ( 1 fjoij ld]_j 

Jl c ^CaJI W jJTT < ^kJI j<i)l oL* U> 

(jl y jtj k j 111^ • I £»1 j)l 14* ^—-1-1 4-^ 4pi i J 4 *i~S~ j 

J^/£)jUi j Uj^ali ( »J0ljL» 4* 4i« old »l{j» J j^—il i j*Ll» j/wJj 

» ^>1*1 1 *l»Jftill l^JI u _ r JU ill- j)l (j! Lol j 4 * j • 4—1— 'ill ^Jilill (jO 

.— J"~ j J,! 4— — i jylj juJI k-^S~ yM I 4 *j « 'ilj •dill ^S~ j 

4_it <— >1 j .''! I j...m*j —5^ j< 4 jI « 3f^l' - lj »^i)l yjljjttt— * 

L*- _p SJ^IUi jltll JbjSjiJjiJLJj.illloldljJI »4 j 4— 4^jl*> (jAjljti 4>M 

(jl . ( I ) ^ ji-l i_/*LUJI j ( • j*LU)i : jJLt Jll 

L» ^i» ^ j.1 — »«*i-'4l Njl (^4<j < L^^UjfU • ykUsJJ 3 l*s £jt ^*.1 jJI {yt 
- JiU ^ 4if" L. •dill ^)l ,joyij 0 * '. 

. i)Lj i,i ui j-i 1 ^ if 1 j aiLT ^1 fejfc j 4 ^^ idiii ^ 

(jl UJc ^*Jb li) ? ivABeij (jl ?4 j1 LJ f^u lili 


u\ 



(>} jOt'.A J ( J^I (.IjJ [^ Ujl^i-I ^Ufc i)j«U 

Jlj. L. ,>) ^*:ll ,>.!» al^i (jl db. ^lj . it _r~lb y>-Vl j jib J*»2 j 

jM _fjX« wjUb tiDa J <jl Jk. (jl I jjj , tj _j)Ul 4_r Jk=*l) Iwli- 

|*-AiJ i)y >- LW £_. Jl j) iU L II 4il)l (J*La2u«_j • i*b._^ i 

jfo * y U: ll oM jsidl (jL 1*^1 js.\ ^ _j ♦ 4 L 4 JI pJU J 

jjc y_i^j U (jU j** ^ j ^- 1 ^ j«JI (jlj ( J_jMl 4o-jjjb £ j\£ i jju»J 

J'^Vl ^Ul ,ja\)\ Uj c j<i£*l jJI l r-d-\ Jj& <ji 

w- A4> y\m3 jjltl I ^jGUhfX I v-4^j) I (J ^ I<a)j , v^jl j*Ua.li ^JjJI 

4jI ^jj f Jl i— ^Ji IjAj . 

. 4*ju5^jh)! 4i*Ju j)l £yk * 4»l^A Ml 

) l>- j}j+i**j\ ^ k+ys ' <jl o * I £*^u> 

l f**JJ Jlai ^Jl ij Ml 4jlal Jf Mj f ( O j|£jJI ) »l#jull tl/u jlaj iitaj ^ 

. 4iiUll &\a — *H LLJI Aj lal ^li-Ml jfcC jf j* ( i-J ) L* j j 

. I— jj 4i£li»* w»ha) f jyjA»l _,$Ca) 1 v c-MajMI (jl 

4,-ljJLj ^ j*wi '4 jI f Ijjl I— -A»- £)MI *i«* t-T**A^ I ^jJai 0 I £®l j^l j .jJbuii 

JJ 4mmLw>MI ^*ULI (jl J , 4 A 4«L»I O Lj Ij 4jdil* 

jJ i a u^ j l^JU5C> ^aIac »L>^^ 0j& £ja 

<i trb^l (>* ^ - { jLl»-l ^ |. jJI -a*j (_r Jf” 

.. ' .> 1 . ( i-J J£L>J&\ j i»|jJI Af* iiWi *1^*- £y* <-j jL^Z~j ^A-a _pl 

._..-^4j 1 ^ fi-j _jll jiljJI ^ iilia^ ( Ojfelja J 

•JU * 1^1^* jjj / d jMib O i»jjall p-AA U.1 

ur 



{jV L>6 iVjj jU* 4*lxJij , l f&- j-0 j j *lacl 4*1 jJI s_Lj ( 

Ifl jj ^»-UI q\ j . jjstJ I JJu N JL— Jl 

i*„L> lIAIJLS i ifXiJI (jt jal l»U 5j<*JU 4-i£*l jiCill oil*. 

( iJjiSjjJ! ) sLoj J . JA »Lil» IjZli^ ^ JLailMl Jf" i»^.JI 

^ j 4 4 ajL-" 4-I^OtJI L* jA) -) J* ^ J y 

. JjNl f &.)ll Ij^c t— »!^^* Cx~^ u-A***^o L**a*c i^*« 

c£^ { (jP“'~*~ J ^ (Jl-J>- u& vlil> (jl -^«-l»- £y* f fci-U i 

dL£LiljL>. t«aJ I tfilj ^j> * H Jfc ^£X» ©bc^ »-X2 aI| Ca « ij 

* 4*J£JI ^ — *a j? t-H ^ 4-*- ^11 

- i-x^JI fcU I j <L*# jail 

U ilia*-* <jl * ( C»j151j5 ) £* * <J® ^ 

) *bdl o' ^ J.^ o' Jf> f LfiL5~ J*&1 j 

( ) 4/*^' o' j^lJaJI ? b*. to..T~ JJ lj.-fc.Oj 

VlLi>lj jja> N ( JjjKj 3 ) jJaj j »UI t *LJI I j* j Ja. Lliii Ji^ 

»ljj -la- — -il »*' j i Si^lf |*jLl £*l j)l j . u*J U* £j> *S»lj Ijl 

4—5^ j> a jS^li o' J **~+*%~ _J$ j^P Lx Ifli o'j ^ 

^ -—--^j^Jli^il j fcjl l_jtlj< jjl , i~~S~ jA\ I -ijl fJjJj jjl 

^ J — ilWI -S j* J jJ Ij jt. { yi» 1*^1 . JULjVl ijij 
• IjiLi Jp-_5 1 4jtj ij’jl-] 

. »jru. ^ »L^ V J^ iJ ^1 |.L~3l t_J jl Iiu» I jjC* > (jJ IJi* j* j 
* 4a«?lj)l d4j- j)I (j ^5Cl— jji) j iJjj- jll 4-iJii-l 

i L— - ^ # j?ui ^-n j> jp i^jui . ajyi ifcX'-ii 



j ( £-jL 1» j j j jA.J <L>^ '-^1* y~JI Jf O V < ** j-«JI 

b_^* ( <jil I Jjli-J . Cm-j a- IajJ^ AAjl JpjA** (y* ajta-* & 1 —A 

f y-ibljiil ^jJI JLmZ! JpVI Jill) ( 4-JjKL j) I ) La- J I »Jl* f ^a-l 
A*a AjaA-I ^*LJIj£jUI Lj. ^ J J a-ai jll £> jL5Cll Cj(—1{1j jVl i _jjT~ A-jj 
*L»f j <J*^ *jl f J_j^ w-5”" J li^ f ^lall ^*JI i_rLt jjj J Ul 
•<1>LJI - uS-AI ij u° i — i*uj^A\^S~ j * 

jt,„ il J r j-° <l~Au *jl t Postulats *>l t-j-o j* olc^Jf y£j ill 

^2Xm1~j *j I ( (£ y\ i jL*j j l lilAil *L«jr}U J^ailll J»fcll(jAj j) jV 1 
l ]^Lil J— Aj (jl ^y* ^Ajj . OjLL-a)l ^yj>y ijA £ y-J ijljj ^ y*£> Jl 

• <y |£jl jp jjl ^ 4*%JI (jli 

Jp LL^ V i y»oL*ll La- J j*I-jVl ^ >Lj jU—J .5 V 'j jjl jjl iy*J 

jJaLcIj Li*^ (jl ^idxV (iixJuj 1^01) (jt ( ( j jI£-j a)I ) i-j*l J®b£ 

(jl Ait^l i-a_JaZl)l i).“,» i I »A*Jp w-»-lj)i (t£ aJJjVI ) ^^oi.ll^aJi'3 

(y* f » ic'^JCS . i.|S3 L p.kadl^ ; jCi)lj*w J*.e I jja^j L,Jl w a-jj 

>j}L*-Vl JS^ (_aL<£ (J*L._ji Vi 4-JS^I^ yP j)l JfiaaJ . ■ — > _>B- Jl Jl Zyay Jl 
y> l*M jlaJ J *jT~ IjJI ,A— ~ jJ . Ja|f!.)l oljalll j, l > Alll Ji l- Jl £yC. 

1 Ol y} »La*-l _T*VI ^y-*ij . Ji*JI Jj < jfeliVI il Aai j kJjXj jJI 

^a-ij ( ii 1*1^11 Ar* t» y$ 0^ 1^**^' * *Ltl it Jp Jj 

j < UJ J 4! jLa-Lil 4>l , (Jua» ^Ul yi»li / J^*Llil il.Al»! ys ijl y 

• I a-> - CjV jselil I ^j^a-1 ^fll Jp ^jLlalpVl < i^sla- a j* ll» iJL^ 

£ Ja _Jal* J ii _^l ulil*> ji iJ^Vo«L-l Jl l Jl_»lil Ia* Jp t jjjJLaaj 

Ml 



Jtfcl (V* t l ij jSnlll jla*. V ( <— ( C (jjfOfcj 

J 4_*UI ol jio q j~i£ |*^il , . «L~NI (j-» t»u» I j—J J* (jl 
)l ^Isjll jl ij l> jjiW <jl Oj~-£ j*fjl . J U“ “il-l 

. 5 jTY» *U**-5 ,J jiij 


(jl (£ jialil j^lalll l«i^ j»*J\ l*lA ijf 1 jL’-si 

£ £ J i].-^ae- £§}'-’ • « - ij (£ 4Zj jia (jl 

jiCJI J jf-* {3 J 1 (j^ U 0 ^** e«^*j ( <£j~ 

iJ/rfl i < sju.^ 1 S^jOJI Jl < ju* j)l .lj_, L Jl 

<Ua^ji3 » jbl t ^JSial* »Jj«x* U'jAi'l (j* \JT Jlfr- ^ j (JUj 1{I • iJLp- jll 

jllw'il L^se-s> jl i_Lil til lilljj . *|1*YI £j jZZj ( ( J*jU ^\*Ull J»^ 

jjlj^lo. — j ALio- J Jl/I ^ J/ ^ J^lil > i*' 1 £-l«ai I jUa- ( (JjjjS ) 

Aia>.yll#jfc ^4>tl (jl J .iUj yd (jl (J*-I(j* AL* JU V jft-| li_j£o jl/ 
j^O J/ ^ jiaj (jl y li-1 (j<* (jl (jjAiju ijr-i)! idtlljl tb#» 
flic* ^ ^ f 4*Jp j*** ^ ^ ji S'^k^ O^JU 4>l,5 


» — ^ ♦ (J^xZa-NI ^2 aJ LiA— I trJl* (jl J 

^.11 ^ jj^ ll ^ iS ^ 0^ {Jf" 

jJ»U)l £.—•?■ j ( Oj|Jj 3 ) jjt (jia- . 4 J «JLfe ^tJC—J JJ 

L jfe^ <j>“' iI^~J Ac*li-I Ajaatl)! (jl l^jj ^ a 

(j* Aile> Jjl 1^.* (jll iii»J|l I < C-— ^il AilL* C^L* ^ i jlji-l 
\jtXx. ^ :J JiZ»l (_jli ( ij V ( j~»" _j£3 ) olT f . ^bi'-Vl i^—jL 
LSL^1| ^ JjA-ll I A *“ (j^ . | ^1 O jj ^OeIUZ^.3 


' t tr* jJ^iL| : JjjZ { \ j 

Uo 



- * ■ >! I (Jj Ja-JI y *5l j JaIuJ) ( i-oM^-JI 

<— JJ i jfCi) i.*-jl_j*I_>Vl i*.lll o-Lil jyL. ^Jai. I 

Lj, — ij 4> ji! _1» i 4/ Ui»/ ^Jl U»i*l 4-fjt-l 4.4*1 i£y ifla il j 

-r~ 

Ji«JI *-»• jli ( 4-j jlS^-iJI ) -leljSil (jl I jjil j ilai- Uil j IjL* j 

y|j jOclJlj jiiz)l yJ*.JI ^>»JI JUax i*. 4 — Ij £jf- J,a£> uJ*- 1 

w'J ">0 Jail/ IjLj _ jllj Jktl jlll q{j l:Jc !ji>\ yci\ ( lillj y < p£ jh ^ 

j^CaII ^*LaJLil ^P 4^1 LiH 1 IjA Lie * *>Jjll iy* (jl yc , 4 j y*J y 4*0 ^P 

y ji o ' j pllaJI jiCi i j/ L-jji-l ^ijLl ^JjJI 

yj\ ^jji Jen 1 6 c < ^ji jwi j^, ^jji ^.ikm jfCsji j^ji 

l«J*j jx'Jl JjL> Ijl 4 josill I J* tjfj » ii-1UJI Lii i sJLOlJ (^ib [^J)l 
(jli t ^ailil iL/UJ» j t ^4»Ull 0U - j i ,ji>jjJI ^ y**jj * iiliSOl j j-LblH 
5U» yi^/ o*jjll U — * j . ( i jlfLiJJI ) i^-jJJ! j* dlli) l»“ jjjJI 
4-/ jls ) ,_j»JLa:JI ^jIp ty* ^s. y *ii> 4il*j j£j}\ ^XsLl 

4~illj)l _>LJI £#JS (fill C-i jJI (jb ,3 < 4-ijI j 4 jLjjU jjaelll ( 4-jil j 
yiljttoJlifi jl Ij jiJ <Jl^l(j» fi\ IJ» oUaJ . JjIjrU ^p *-tli j«J1 j 
l^. tijl ^)l ol>.Bn4>rJI tj* Jo- 1 j y |fcij V lbljji-1 j , ( J ^plji 

»lJa/l jj» U»>- ^ ji5 Jl »i j (j^-4 » j-^»l*JI »l^ >4^1 i w -kii»JI 4iJ*JI olj^DI 

. ( 4J jKyjJI ) JUl jSJl 

y JpIjSJI *Ja £)L ^ jj*~JI ( (£ j*"l 4j>r jjo ( (j j*>-LJI jm~.yj 



Je ,<Jj V Li I £»l iiliJI j < ) *■»-* li 

laij • jjoi^ tJilo- Discouis a 31 *1' » JJ -* J m ( **!■• tf* 

•j^jdljb j»«l)l 4»i f p jp-LJI l^aul Li— J j < ijfijllll IflO ( 3liil I (jt L>«L» 
. "cA Li/ ij JJit ;Lb- ;a*liT i) JLili j£ l J* b) t J jNi 
Jki-I J^UaJ V oX& J t Lj.Jt-) <*J j*-H oi* t£j« v *'» L3 

Jli£,l Jj . j.»Ul ^Jl Jli S 1^1 < ^rl-lll Ss l^jL-J Jll ijr^CJI 
Oj£j -li CjU jLill J1 pUztl J£ & <A*J *ia — Jl >-^l 

Jl alr-ML i | JLdl IJi_*j * JjNl J Jo. ( ^LjaiJI ili ifcib Ifj&l 
J jini\ Jj jt J j £»r ’.1 V < ii-.L5J) j«l) j«i) JjNI ^JLJI U 1-jXJ.i j)l ijOelJI 

jjiaS j 4aiUlj 4lal jll 4>«j')ll »ij»j ( 4 J jIXiJI ) 4L jJal I ijUlti Jfc Axlaji 

. i yCiJI iiUdl J i^lj i,jl IfLlo M jLJVI /aJI 

ijji jr jfiUi* ji <jir ^i)if ( ) itiJi 
Walter 0) ( O- j> JUI_, ) aL-VI Jii J»j . **-U J^-t N uljjjtil j 
*j yij (jl JT jv— »Ji J* j . >_il ^li j^c-j w-*» >» !**■ 4-.il : Frost 
jlft jlll JJ ^-1-1 o e »Ji* jlll £)l • <£*-i j*ji Jl i£o Jo. Urtaj Li >l2e 
i» jia^jt J*t jjl-l J _j*iJI j _ ^tUJI jiCjiil jic U \j.*j — _^ll w *IjJI 
1^1 j^iJI ju U I j* j » *^91*11 ^ oU jNI 

pjal l^ilj 1 ola I I l-J 8 ljlJ* j j t j»l*JI diJb 

Jilt J# (J* ^Slll liiijl lift j « ( w 3 jLSd, jJl t iflill ilJo J Ja-1 J 

!»,/ { ^^TV ) j* , i«*.kll UJUj 6jC) :' C,-j ji j<!l j ( \ ) 

Walter Frost : Bacon and die Naturphdosophie 

\ IV 



4f“" j&j « AjL f i Jl <L>IJI (jj' \—a*ch ^*ic t-1-^ jjf 

• ^*LJI _^Ci)l 4~j j 5 ji jj> V 


~ i - 

(^Ijkll ij X aI^H C-»l jlalll &JIA ^JL> £}l ll*ic I jS! £|[ JLj 

jVI OliV*!l Ai-ljJI LJJI jjarn * j-a jj (J jIsp*J 

• II jlfCiVl • its I? jl^iMI (ju bJli -li- I 

• ft Jf j . ol ii cT*^ jJl ^ 

A-.fr- jjV , uLjIA-0 Jeulj# J * i -b — - •> J*J°? ( ^ ul> Jlfr- y)l 

t t** ( J jij* J 4^1 j ■)! (jV i aLu ^ mj » ^$Ci 

» * j l j . ju£*J JJJ! (jl . i* VJ^-> ji£^ i* jJai* (j! 

jlaJI l^,» abu (jt JL/ A JZ ^ui-« ( ^Z oLi ji w * ik II 

j( I," *1 4 ll <^JI j|^i^ll ^jl • y ^jl l( l*3U J^3 

^L#c* ^^1 £j* ^ l^ili l*^j a 4ij*il Ajl^ bJpU 

iJl jiH ^juf Hj . I»b jlslit (j* ”*xj Jo— j j>kji ^ l»xc 

i_i jJaJf 4 Ju J j>- 4> jlzuMj Oj j » till tl> jtfeJI jJaJl ^ j- LlJI j - L .. — Jl J Use. 

« 4.*- j) _^*jL-jVloli jUll < j-*,_..aj''i afejt^»U* ^Iji-ltUbj 

| jbuu (j* < _y* w- » jl^S” 5 -ap (flit la ji T j*jb- c?^ iJ (j^-j f <iili (JbL* 
£_j»s~l Jal. * t Ji^-I » *__> (J j- illf'J * j* Cf* 1 j* 

(jl Lau»_j £j . j»ktVl X3*jl (£a AkJxJ *lj»- (j* it _jxac JjLaj ^J^uj 
(^j)i J jLJI 'j* <£y 


UA 





<jl JjUub . lyj» -i JA ^Jaa^ll! A la II Jykliill JU 

• y*- j) jaS^jS I jjJaZlI c_.*^^l I j* 


ujLW j* ^ i_iJU J jl £jl <j* 

.Ujlflt'l^*^ < I-AaL (Jjij ( I JaU jl I Jj _iJaJI IJla £ j , ^ j\*- jjJuLi J 
.Ba1mei(jilA ) 4*-* ( J,j ^ I o-Ao-j Lcul U* ^jj ( SL-jL £ 
l-Aa jj-*3 g* 13 jl ota •> j*JI j*jA-l» I jL» jl jij 

Jjo- jj-A; i_> jj* Til 5* <jkT J.5* : u *.Jac Ski — a ji *i| Jt iyJI j*jl-\ 

T Ao-j5jA lj Lj l £y* ljSlia>l ja*JI I-Aa jtj . Proton j* jl 

• Jo- • j 1 ^ a.Ja) jLJtI* Jl Aat—fJI (jl — ^ 

. Ja_j J j^l (J-ji-l JjUa J^JLJI ul — T 

S* TjJUr jS~ \ ei j* (*y* ^ -Aj-Ahj < I j) jlo- ^ 

|*f-l J • J-'* (j* Te_ji _il ji Si ^*11 b-AAj . dno-jj-A.il 2 j» j*jo- 

^Aslll jia— Jj«aJlj £-—all j“ AAA jl jiaill* , jt'lll ,j#jAl I Jill La (j j*JlJ 

, 4-m-A^Ij A^bjll j So-jajU jajl A^»-j jj» 


< tfa-Ae JJL* Jjlij *31 < l~a*)\ £_-,di> Iji < -util ( ^/jl 
4*t\*+,S~ j-t»LciJ jJ» (^jjvo-jjA^I - juiaj aLo-II ( jlL) S**-“* Ji£ Ll5^r 
aA»Jl lia (jkT lij . a jill j*ji- I a Jc £-aj* c£j** <_>**! JJLlI l*i * j . tfj*-T 

j *31 jjiJI jjc j LiU < j\»- jja^ 1 Jlo. j oao- jJI JlU ^ yi ji-! 

d* A-i* J Jj^ jv*"*A Lxij , ^ J^ll ( jil I jj 

|»UJIj Ujilill Ao-lj (jL l^l ; J^grJI Tj^c SiwJI »i* ^JLj 

. S-JtJall ol jiliill 



j)l Jl jj£)l jjLlaU ij*Li)l ,*.iE j 

A*~a\>J\ iloLJI J i_»l jJauiMl OjlJ <-l)Utoiu>tJI »JUj . 4£Jl*M 
£•»> L» ji®. Jl ijL^Vl oLiLiVl i^UII jLjlw^i^aJi j • vAj^l 
_ 1 A IJJ < l^. ^(i-l U jji l jJUl* Jp ( i}S£\ wjili kjU 

<j j j^jki jv^il Ij3j 1 (j_ji*.UI iJJj , L» ^ jjj Jic »L£t Jsi^e 

l*-3j j£.i)) jk.i j . j-l«Jt ^jjjliJI otljl* - )l* jl^cli i.jj jt>«z)l iJ_ol j^-\ 

• <_j^ix*£uO i_ial ja <jljc Jjuill jLjpl 3 ®. yt C 3“- Jl t> j* J £j[aJ\ £j* j]? 

2-*ljiile- yj | c>>^ J^i-I <!► j* : Ojlio- _/• J jhwI/ j^iJI I j* JU j 

4*<JJ p**} if* , yjil jjli 4[#> j® i £j^iIaJI C>Lll jk2~~: ' 

j j*i L/ ^11 o*y“ XjUUI *JU <jl ^il jJIj . U jJi 

Ja*Jli*~«i l X££L* <jjJU f jiij If I < j — iJI /U™» 4 4 ^)Ueu~»I 

. J»*JI j»t~JI £P aJjLJI icU»JL.II JrfliJ jll j. ji*Jl lyl I , JifciUfj 

i® # j*lla!U (C ft£JI i» jJat I L*»4 aC 1— i IT $/ Ij jil Ji o jWJI 

4«ij < J Y oLjLlkiJI 4 J„ _.,®i<JI 4 0^** 

I iii J» J ,_u jis Jj®- 4 j! ? £j 'j!^ JI Zj-j £jl t;jjlill 


lUl CH-J&-LM i«i ^l j II ^ j^\ A^3 ^)l 

^t-jjll l*i» J*= j , i ^llilb Jio V (£ jlaj Jljf^l ^Lsl Jc 

i I^aIiSjV c^)j (Jji crJ'^ i_jU«»JI J i-«^— JI iJLi-l »Uu»JI 


^ Lj jt- ^jjll jJij L*l®- ^jl L*j 

Jl»-VI -i-*J <j^ obi Ja^^l •jtf'” »SU 0 <-j (j^)l J)4 sswsu j ^ 

ij jJ I . , tse- ii)Jb»-**L» IJu j . bJLjJw- jjts^ ^LjU o f ^»Li? 

Ji 5”1 j»lli> • j^Ju ^jli_^ 4 j»ll bjf tl-U»> ijjjl 



IjLlI j , d jAl) jAji-t OLoljj Jllxj Jl Jiai- JL*j • 9j*A^I 

■ »J* ^ f £dU I d-U> j l^'d JAAJI SJ^J-a jjaii iia*^* 

<x£ Li * j . i lfto-0 j! , J_yo!i Lis j wJtrf 4 jiaa]| <j I 

*Lii»>l ll_) . h jia'OA f) jl<j iU—.i iJ jl^ <ila JjNt J«JLJI tad 
«A_ -v- wild j*dj* ^ J T pjJjil A jM |»ldLl Lfc (jl wJj J 
p^iL«l jd uu*“LJI jli < »ldtS”" lu* jCL — f>l j!j Ji n— 

j^sLjt.11 _jl it _^-JI iUil liLUl o I j*Ua)l jJo— 

, 4JU*- jjJwil *U— Jl l^i (j J < if) j~ilK 

<. <,« 1? j f jd ^w.11 j- jJLil ujLi? j _^9 «i)I I Jd jtj 

4ju^ jl jt (j* ( if) jJtZlI ijLiill _ ii jlill «_JuL j < ijill 

l_-» .A*. jl a JJUu* *1 j 1^*1 ji <L*.L • a Jyo tfUd j» (j^ola clw U » _j ( _Jli ) 
J-od U yv»t» ij _^jjl d jiJI j* jJLl Ol i_J j JAL1» 

jj nail JlljJ jUali I wild jj , Ij yO aJuv j jli- I wj IJL d 

1 Ii* pU <j jjU JjC \)A£- l^ic (j jJiMj jll il»L-JI _/uU »iw*- ‘L-L.^/l 

wijjlltl tl^aJI j ial» *<_J*5£ 'j Ij] : AJ*II i_rlSU jl pi ^$0 _j 
Jjf [£ j^^ll ‘‘•j LwXJl j-oLjiJJ ol j*Lb j 4_l>e. j j-ij I 4wJI £C L« Jl*- jl 
w««« J Aa-a-jjjjl 4 w *H ^>1 * 4*wull a-4^, jjAJI jl La j** Ijj 

jj ( j^l i**^ - j lf>* ^ O— I 4 ja-.wj ic* jl- 1 j 

<jto- jj.AjII jl* j ItljL*JU»l Auljll it> l — Jl ejfdf laU-^-^jJI jt ^»*jl y| 

Sjll<4ofcj wild fj» (j<ala«I— J I j , | Jl* j l^» 

Jj * (♦“‘T ^ Jjl w>" jJd 4-i-a-jjojl 4_*. — II £l 



pA • 4lla (Jlfi- ^ V*T* <_ S*' 0^, jjjuAI 

. <5_^ 2— Ijs JUUtll 4—1 j3 a*> MJ Ja H ^»— j (jul J li-l Jifi 

4 J a «i (jT 4ji jtt <1)1 {JjSj <i)l jilA-l d)l £*1 jllj 

jJui M a jiil j* JUI la* ^la L» i_>L_A-l (^£>1 ) <— iL-A-l 

Jij, Jr-lj ( Jj\jf ) aAc <yfo <1)1 4 JI ( jy ) l*> j" ^Jl ij^ail j 

j4«Al > — « J a alj® i5 Leon Bloch ( <X#-J ) al»**Ml al»-1 

f ( J ) J Aiiljc |<jd ijUtl _ r £>[lsJ\ <1)1 <j 0*j w*Ja ^1 ( ia*b>* tfji <_i.l» 

Jl j* t^jll <_j*— II ( ) aa*JI l*-^ 4kty 

asoi^l 4JtXil objl/JI hiJjJ? If** 4 *4 jM ^j 5J* itjji 

( ttl/” ) aUat ijyj ,y ^all i_j Ualt. . i£Ua 

all— Ml <J ji, £jlj al . a j*JI j*JLl ^ < objja t Liu <jl l lie 

Limit i»jjJJI »Ji* <y lilti J* (jl £>UI <>•»:( 6>1 ) 

jl^la j»< 1)1 LJb jj . tlanla L jli • jLlel vl^-o- <ly» < 4?la <jo»- jja^ll a j* _^a- 

(• jJU)l<j ,!>■ j^dJI Lij £)1 J - l<i* ,_,*!*£ i*i jOtJ ljIiu* 2f.UA <_jJ^I I 

(l)^ 1 fl <^> iji ao- 4Ju w * l olj^llll <J_jl j*j 

ju*jM ^ (^1 ^ZjJI j • fj aM j ^ Vj -uIjJI J* 

iji I ki-ijll j (J^lilll <_)UL»J| i)l» < <iUa (j* »— **jl 

( Jill) <UJ— J» _jla>- ij.j LlJL 4 iL* j Lu Ijwl 

■jL-ol Jl ( II * ) J l 1 * ) i jb*- £»1 • ( N * ) j^“Ml Jail lj— M j 


o| j*i>\£- ! ^ . ia jiJl j»l ji-I ol — -J jj t^^JUII uU * ( \ ) 

f.t jiifv \ \r \ Kf li-JI j a«JU!| jL>-MI 
Lion Bloch : Structures Den Spectres et Structure Des Atonies . 




< *3'a ijlS.ll » jUuaJI Ja£ jjc 4.L-4 j t jjUl |,Jad pjj 1 2* o 

£jl ilj-i j»*JI I J* ^ i : 5^1* ( ojJ ) Sl7**^ll _j . *-•»-**■ 

, | ill*v» £» jiaua tiL. jtt [^' is jiJt -Ja— 

(jU ( (fj-Jj ) ( <jr Jzj ) (jlT ! jl : l> Ul JjSj dPJ** VJJ 

C~ii y» ijUII cJL7 u^j < { O' } aJ ) *-~ J ( jj ) 

* j^4dJ|«Ui J*Ui Jl jja IJIc'VI lift < * > £3 J . O l Jail JUUI fra (-j^J 

, 4^»iL.Vl Lp - I (_j ^t> tjj^ i .JLlil »«1 a ( 4.vaJlw 'J. 1 

c?^ j i* ^ jlU l jtjl Ijl UjI ^Jlj )! j 

<jl J, j < olLo-jjjui* o jj-j> (jSJj ^11 ^ ijlsil jjsUU vi-~J : i-j^l 

. ‘ > J*- Ul *w-*p^ ai j , c^> _<* ^ ^jjjJI 

— -15*11 J,l Ja-«»JI JliI»S/l 3T ^o- — ( 4J jjfljl)! J i^D- jll Ixj 

(iJ jlJjaMJI)!!*- jil -i*->j ■ ^-o- jj.ua cJJ? j* ti»l»jU)l wi-U jl : J J1 
J_jlJI ^*-L — Ja»«JI 4.^1 (£jiuJI fra <Ja — II pllll fra X'jO- il^ ^Aj — 

J-aI 5J j »l* ISIj , (^jta 4-»» *. — <iJ? <_aJ? (jl» 

— ijliil<jsL»il _aJa LIajaj — 1.12*7 J jJJI Jf\ (jli t ULUI ol ^ytliili 

fr& ^i)l J* ujiJJI L« <J _jl bjL^JpI 

jl j) (1 a»- jjxJ 1 i» ^L*- ^1 jijl ^ j ^ Jii U I t IUjU LiJI Jf Vj 4 1 

. i jisil ip jiai- 1 ^ alilp. J Ol 

^jJ» i — ju < Alai> Jmj ^ l^lj *^L ill »J*_j 

wjJ^ tjl Iap- w^lJI fr* J » ^2-4 Ia j\ 1 — — —ij (J.A j f I 

w#»Jj • illUlj ^LJI wJ jiJI yp-j( al ^Jll 



J dMifj . U wJU*J jl) Jc ixJWl | Jit } 

JJ£ Jl bajE aJ» ( jjj ) l^j ^ j^-jjA-J) a yilt j*J»| ijy* 
( *ljJ) obji *-iil« ’*>•*£■ Jl tj^Lil lil < tiila Jll. . . ;ju-U- 
*•* — * J~* l*3A*. -A* Ml dtfa Jli (>©- jjJuil a^i y j*. uj 

■ i>>ac yS ~ I i f fj*j t !j**j _p5"~1 »J j> y>l j»- olli>d]l 

JL* J Vj < w -M ii kj OLH oL^lljll 4>jlj jj- 1 N 4 jJLj *1H j 
(_)1 4 a«KA)1 4*oj j»*JI ^JaJI 4^»- j fiCtil J, j j i — . jJ-I 

jrt\ 6^ hj^\ ^ fr,>.jjxA\ sj y tj+. 

(JJJ [ (j^W-vwj 0»ll I j I i jl L« j j*l A*n i - - 1 £y «LiVj , 

C. — >J ok*JI ^Jo-I jjl ifila Jl ,^ju>\ . a jU*jJl JlA»l &J4 £y ti^Lkl 
^11 c*J> J\ it jJ\ i*jll» ,_.»-lj5l £yj . Tjte UjiS^l tela SjjyilV 

. bli klUVI jUI IU J biij Ul .a* Ui^l \>\j . J_,^| ue ^\ 

£»l j)l j £lf ijj»- jjaJI <jl lit jb lal «j1 i£Ua yt 

^ Ji q\ £y J*j |>jJI Jlla w*.iaJI ! A* jli t I-iLJail <L > yaJI J J !a Jjf 

vj jJaJI i> jhjp jJ jjUL mi (j^*-UI *J yt-Vl Acl _jill J-a*l 

JUjju-jjJull t^>! y\]e> gCjUml ^.j£ IJJ j . ,>». jjaJI «JU» (y *J0 ijUfl 
- * j y jil — j j ( till (j y ji’...j ^jClj . ijU.ll o! j*Uail aUl»Mlj iiUa 

J^^’i jl * vi J*^^ tjl J h CL l» j bAiJ*» dj(j j < bla 
, i»j* jjil ** y *A» jtl 4_S_J1 bA4 £) jw*W 

V_ii» jjt Jl All ^11 j JU*ll J -k— jl LTjlj jl 

AJIjliVl JjjjJI djl j.jl »il ij* j . u1>LL*-j JJ.AI vj jjc Jl oy- jjAJI 



fillip- jjJuil i > £ y yj tSj“ if-'> / 

\fe* ^ !Ab- I jl 5U-lc ^3 <j1 {j* La I U -*jV ( -Li* J J— 1 ii j»a 

Ujkrfskajl; Ujutj j l^L« Oii) jj<a^ tjl ^jl^l j . il»~_ll i,jti,aJI 

I* jJs (jlj . ( ^j>Jxa ) j £*L3! J*' J jVI jj-dl £•* 

oLj- jjXjil *_j jAtj t aJL« l» J >* -ij J*J jl t/jU jll C» 

j C-LE 1^*1 j> jA)C3 ill—j -U^i-I - ' j \j . (Jlj*-VI cJ^ 


y*iiyi(|)l ij^t i ^1 JtSai ( J* 

iJl * (J*l Jtil £)l ? (.JUA-'i/l !o* <— <b^l ^J*-l (J* i A— >L»l r J jWS ' jit M 

1 j* J , AZcUfci.; ^ ^J*JI j^i.11 3T ' j£- ili.. 41 j** -Ac jAI 


i^U^DI jji , JJJijmOI j*Lt i-l jA> Ul>J <J.«3 £_jLj yX»JI 

*<•*■) ja icil» j»L-j LI i-»-jll iUlsLil &L £»l j)l L*^t 

£-~° Ifc* J**3 ^ (^11 Jl ^-Nl £ i-ijall djjtej) tyL.^ r UOI ^iJCi 

4-&.LII L»1 . I u>U««i »— »L. j* jJp jJj ( ( jit ) i jL-^ jl jb 

LJI lnl*»- J? yiil *_iUjVl AJj Jj* f <^L tf 1 £yi ( 4-U 

L_*Jo Lh J.ail ji- 'Je ffij bW ( i jli >J J.1* i_Lt j.JtJ ^Jl iijk_.ll 
( Jl< » Ji»ll t_Jk_^l*JI j J 0 I _^L ii* ijli UJI (jU J ijaxlll (jis>«jjXAI 

ijjii • i >IjJI ULUI i^jKbJI £ Ajttl* ixi li.*4*i» uj« jJI 

^1 isjisi'l JS" cjI 1 : "* ( jyk ojl ) ib.^1 

i— >1— Ajl a«Li ^i)l puSlJI sljsjl £.3 t dbCtil Jl aJU««>j l^L 

i ii*JL| AjJr < i» yiil <Lu yA^um j . ^lLJI JJUdl 


• T*Vy* jjJ* **11 s «J jJ ( k ) 


^ 0 0 



. l*i* 0*1 Jc J >_» j*~j <J U*.»j J j . < »L‘-I-V1 

£)l £®'JI J • l^. ^^3 ( 4 -^-j jjf ) Sjy ( btj J < jjlal 4jI 

yiJL) , MtJ _jt l^la t— >IJa«»Ml o O ip» j J_j l» J* , p-l JI (y» 

^ J$Clj ( t_jlJx^Nl L^a^jj JS JJa.—j oyl ji jjc C$1 Jbu 
- * j jllil 4 , •ItfVl jjiiaj t 4®-_j jUI tiL> I t-jLaJ ii j*at i^Ut** dfu I ji 

Si j&~» tlajait t iJjt ej < 4Aji.» Lb. Jo- f Tja.»_j £<_.£j Ja—JI ^Jijl 

npfOj ( 4 1^ — II Ji»VI e J* Ji» JI jjno-y (ji_lo-LJI £)l J»-l . 4f»- J ££ 

(£ j ~~- II oliUS ( j»^Vl 4 _*j tela {jja.»-y 

J=-‘ a LIU fjjstiJi |^,l Jui » L JL* 4 t-o - ( l j.J y jJaj ^dt . jLJI 

^^1 , iLfL»JaJI JI £j ^^!_JI IJa ( . ~ — Svll 1 J 4£_il DhiA jt l i) 

fi j*ll t/* iS-*jJI 4* ^*11 ^50 J . J^-AI jLlcI tlai- (J jJ> j*Zi 
ii j*ll t ih jA-l d>Li jiil) ,_j»* JI ^Mijll J c ^jLill t_jl Ja-^Vl Jl^ Jj 
A ( Cj*J^ ) ^*1*^' italjLA JtO iJU* . Jji £lJ.5j iJuii- 1 l^Jj 
^Sllj IJbj , < 0(5 i JI *5lxlijijl »i c* *jl jj ♦jyiH SI bjaLUI 

j^ill . J2*JI Ub<i_j jiC«JI LiUI Js»UI JJ-I i i 

\J!^ I ^ lj^ fl (||* 4 L» ( 4*jJI J ol^Lsw'llI C-^l • 4j jP&lll 

, t*b Lli i_uiJaj)lj O jxJI (J'LSj j 
( 4.JIA ^11 Aj jOi*)I , 1 j^JL.\\ ^JlSS ( ^-Judl I Jo L* 

J. *J (J JLi ilia Ji* ! iJ j'ill Ja— <j jtc-LJI ^.»- y U Jllc 

^ - * j it j ^ J_y»a* J ^—iL U.!*.« Ji»- _^jtj 4_i.Ja.ll JajJat-l jL»ijl p^iljttl 
Jl»-J JLaajNI U* J <_• jjl * < oil® 0 _j)*l~5f 1 Zeeman 



j ^-11 J\ '-i*j . t *'* ? Jib' ( Oj*^M 

Jf” bj^ <!>' J*^ Jf 1 O'-^-*'^' O* T*.0 UjJ-l i»iJI Cj^SCjL* 
J_*j . £*'j 0* *-*•* * Jo^' l *-'ic Cij ( J,J KXt —f~f y 

<^i jl±>« Jj j-»5 J »Uj j < &. .»»• i-w o* J yCtfl J' Ojth '•** 

, i-ojoJI « Oil » -II J2* .-.Hi J < AJ**- j Jlw 0* £> j 

Jl_j jl j _jtb»- tie- •^-►jj; J* ‘ Aj!j jl^Ci'Jl j-Uai Xm> jj 
, (Jl jli ? j'fc-jj-A-il <Jl»- J ( i3 J**4 

, _o l j>lbl o 4 ^ J o' pi* J-J»J ( Jjb ) i-icl* J~l»i Oi 

, I*j jMl ^ tfl _j^3l J lAata*' jj-ii Ju>.lj * j> tj Oy^i^ll 
*->jtf' ($j~ iili* V tfj" O'®- jja-AI Jl®- j 0-s' SJtfWI **i* Jj> <— 

Vi J*e* 'll o^ an-* > »unl dii j*i; o' D <* < jJ ! a *. \j 

4ba4li^ 4^11 | ^jb | s-Ltli ^1#J jdlj' (jti 4 *lA*tOll 4>l j wAW 

At j~* > Jl < 4 ! > ■■—■»« ^ f < s* Jl CJJf*-*-* (*f*' ^ 4§jll J , *-iX*"* J',^-1 J* 

j*.l t^ ^jjuj •_> ^_.i^ 6' 0^' w£ Jfi . 4-ij/ obK^I 
^ix^jS : L^a l^'a J5C-1II Os' &j Lj' Y JaJ*!* »U»-b pUlll 
jljic'ill o>li t yb s-a.^ ^ i — *' ^ Ijl»- Li—®- O' 

^1 aIii^NO lj.|) l^UbiL-' jAclilij t^y y*j «_»»£"" 4 d).Afcl 

I® II p ■ k — w *-ju5^ ( |^£ 1 t».fj ? .U11.I 4 J*Ia» J5Cj < -A*-lj 

Araphioux jiil ifX*. — IjJ^ 4 jJcUlJI jilt 4Jt ^ O'^-JJ-*-^' <0' f ^-'-11 y 

UJIj U£i\ - i.jajll IXj^H Sadi o' . okyUJI ^ ^ 

bll ^ jilll O 1 (^1-4 . 'Jj >4 * a ,5 

• 'I • v u<» jjJ'-iU jA^J.1 ^y» 6jJ ( N ) 

'I ov 



I jll ^ jtB d jji »_il jL—b »aJ*JI 

f I»i~— > lyl* L*lo Jjf" ^**1 jll Jajl jj J,flil jstj vj yj Lot ? 

fj* Lt Jil ji-l £>l . j dtfljojll j d>y^il Lido 

(jl dila j*^jr LJbj . JjUll LMc' Jil ijii I y ji- 1 j # to jjOl 

tS JtJliiku j *-~Jr Ul j . . r JUL fc_j I ^^1 trjbd 

, pLJIj il*il i)al*> n^i J»- 

ib jJ» o! JUo • jjJI j^c J c JijJI io- j Jc j < T Ll>i Ji) 

Jl |>U i‘L» t«j jJdl j £jl , a jill j» jA-l w»s~* jljlJ V 0<«d> 

l» jfil <Laloil UJ1 JaJ ilia al j , JUai-l IJkA LaI Jo- ^Ul 
I j<£ |*c^ jJI oLL jd\ i dlla ^Ji . »jj)l 

je 4 -j 1» juJI ol j*l_ lail ju: t id JU j£o LjlLo T jti j_U 0-jlS^ < a jiil 

( dj£liJ ib-<a*- l^l «-* j*3 ijj)l 0->lf . oljdiaJI 

. Sjjji dJSwiJ iboo- *Jl Jc a jiil 

jJUJ |l l ^ i 1 J O* “ vi' ^ til* 

( y*oJ LiL*-^JI £_ JJ’ ■iJlf Jii f S$ji jdj»- i_ ioljl 

< 4—»d _^ll *l>J«l>Lll j < Cjj^y u^WI uS* j • oa jill _^*l jo * 0 
OLo-LW j - 4/jU. «J U-J Li _jVI j* I ji-1 ijaSlaP- ^1 ^ajUili (jL 
t (^jL» (j j Aj I_jUc— j < j Juj L» Jp < J jaajo ( ^ lj-io-1 

tjla <j |*^ •-* ^ a> J * Ja~»JI I— it— i- yv Lai- 1 

. a^l_j JL» Js . w.5" y Jl 


^..Wy<L ( oU-O^ Valence ) Jal*lH 4*-# 


jl» 



if j»- ijjO y* J < i-Jjli- 1 t l ■* •*•*’ i*" 

W~T lj>^ jb- <lr* <1)1 »i* *_)A# <1 )J^~~‘ 1 Jj ( *Lc^ 

i*-» £)l * I B. Cabrera *'* ( Ijjjlf,, V ) ^^— ***'^ ^"*1 ^ 

D Jj -I d- ^***^ J-* ' C^J) f i*A4*3 jS * I cl**^*^ 

. is j J*1 ^ SJsLjU Cj^jI jla^l IfrfWI 4j«la-JI u_>jl^^U 

._^«l _^Ui«0 £)l*C!f < *jl j5I— I ie-j5_j * I j* J-^lij <1)1 j^xJI 

i <UJill4»-jj i i^U- J <JaL*lll 4«..i <j! jJp < J»-jC3 ^1 
, 1 j I <£j. l-lrr i^J • 4 ^-taj 1 bA ji)JI ^Jj r Sj&Ia j*o*& 

■~*S' yj j If * JJ £*—-» ^■- J U* pLw^*il il^l 

Jafl^jl ^Lu — 4 —wAJ filial -1&. jj^l (^ — if jt* j>- aJL^I <X&~ y N j # x^.x.5^ 
f fljli) Jjfj^Lli < *ilJij Ja— Jl i» yu* Jl ,_,«—]! <jal klxxiJI (j<j . sL^'il J 

^ta i.j . < ^ru-i ^t.-, <jii«i syjij v r jti r i;L 

■ 1 * - A.-JI ci)^ ^w? jf 1 ^ Jl ^1 ^xJI 4 ,«— . t 

* * • 

* • j_Lp- if jJau u * l^c a jij jJI if ^fcull B O* £ji < <£ jil 4^9- <y J 
^50 j, £.5 Sj^flj^^lKfVIj^AUll j u^Jlil i» jJUl XLjiaSl ^iUJ l^l ^.t 

j fl^f <1 j^ 4*&aLux4 ^ Jj a) ( 4— -«l«r! ^,1,4 ( l^l, b j^iJI 

if j=»7.ll bIaI— il 4 — j U». is li-» ^ jliJI SjUI ^ijaijl <j _ jJj w jLIi 

■L i x.-Xj i ^ 4c lid,| »a jjiJl _j_*1 aJU J LaLI i_ J jXl : \ jj ^ ( 1 J 

Cabrera. ParamagnetiSme et Structure des . r £ ^ y> MV 1 » lr»A > j oljill 
Atoraes combines. 



J? yi-u ptjju J L Jlo. Jl Ilia LLxI g-XS Jo. 

^I^»l> I j)j ? wdQl» V (J^f>Al>«Vlt ,^**1 >11 Jciji Jc jjUl tsla (Ju**-LJI 
• **j1 Jl*- j ( i-TjU? ijj^oN < l^lJu ( <J jlfjajUl ) Lo-jJ_^*I~j'il 
ol J* <S */* < j^iJI ,l.j«lA- I »-ii j*lll Jl iiaJ 

J*J j'j * t£ *— i j«3 J xl jVI J*IS“ j <jl »^*-ljil j* 

. aJliu 


^ ^tn o ^i .u* > j j5ri wajui Uiji jxi jsh ^;ir 

La*l*JI Jo- < ^»lill cJ|S ^ j . -lei j* ( O j|jja ) ^jJ l^tl. 

J»«JI <J>» j* 1 lj»«^l O'** ■Xuj . (JojU j* < i jill j» jj.i» Jit 

jjtfj . UaloX 4_ia2j Jllll J ■ _jXll » J<- <__> jo Jj jio ^p (illlJ i_iUaJlj 
^aII j JJwZH Jp'JI JUI t*U JjlL Jjdl l-i* J* ialLJI j» jfi* »Ll 

^l— ioijl ij^_l !> <jL»jll jLwbl jl LmUII »*if. Ja>Mdj • ^bJI .j ulS^" 

( <Jjj jtc xL.li Jilx* »li> J* |*cjll ^ J.ixJI u*^! li» _ r ^i> Ia1L>» 

J> • J”jA"l *>lll j ^. j V pjoj Jj^C—JI »jiJI (Jo ^jljAll SILwt J-* 
j>_^u)l o*jf J*^ cjl L jiuoll *j# (J jIaXi jj’jll jw»-UI £** j 
i jiJI ii y£ £)l ju* J ^*1 ZljLJI a ijjji.ll J £» I JJI (j«Lz)MI Ji»1 I ja^x > 

Jj ill j» jjL* (jl jp JjVl _^V T 'jd 0 <a®, j . i*tiai»Vl j J**jlj 

• ^l3l ii U > j t S jUI i— Li Lii j ^ 0 Lui L* lal liJa a j^M ajfTj 

^Ull <J^ J^l ■“! j^iJI ^Ll UXe < Jl jO-'JI ^ jj 

1 Lit d jiH p jjJL* (Ju JaUI lx'Aftj . Lu I.J.X Ijlp x 

ijl j^o U ? ^ jfA • I jtit u~*~~ laU . a jJa« alja jlj 4jla \J» jAj 

( 4_Jjl j^ll ) CjbjiaJl J*-X (jlj . Ijll Jill— <J| j— Jl I j* Jp xlo-'jfl 


U* 



bju < ijjiN.iiLiUU # j* ( 0*4— *lil ^5fi ji 

urjA-IJl/UI^I .Lijljj (a< j*S <j t>**ij 
olilUJI J jt>- Heitler ( jib* ) _j London ( <j-*J ) iS^ 

iJlj i!j. a j* 

j!i (jJI ci-fljll (j* £_j^~ ( iS j*LU^ ( ij " — 1 

Jr3 ji J| Jr ^Ll Jt> Jioel^ lJU * fjvlLJI Jfj* • 4^1 p** </u 

. L a-*- ^1 i.j>\ Jol »ji (j* £~-Ul< ^ jl j a* 

L*s jo-j jdJ*-! fy* o' O* yJI ( ■ij'; ) ^*V* j*'.'^ j 

3l*j» *3 jAll ji-l <£ji wJjijj . 4 jlLA! i. SllaJI JlfL— I (2^* ^ 

i_J^Uc3 l^ll jjp Jll_ _j f ^il-Ci (S ll)' ti^*****J 4 4lli» 

ol J*lla olr* jjj 4„» vlitc* (j' J' Ij* . SUafl Z~«aA> Ijl 
dUL* ^*1 • v-*jj*J ^—il j* U* ,_,» l£l i_jji-lj jl-#j) 1 Jl» jjMI i»-j-0l) 

fit I ^0*^1 , tjjl *1 tJI *1 l^l f Bjill Jj ji % u,* 

is ji jk 1 jo- jjj Ml J.a^M o' till ♦ ilia ^ A»al ^1 

^jJI 4>^U tU JL«aJI (j' Ja»-iU-j ( t_i jl) ) 1«X.« ^ J-*-AI 

il>^7 I c 1 i «_«l* ifs*— • »-^l> » ^^ 0 * !«.* _y-~*3 C--IS"" 

■ * J I jJU J • ^ ~A w'->* ^ 1 _^B»JJ-LjLI 3^i iS J** 

olo jlalt jA JubtL. (ji j ^ibil jf~ j il Jktl jh V iiU^U 

^ -- (£ j** lla t»il) j .> ^ ^ft***i 1 , 4jU lla-*^ ^ ^ 

i _^ifl (j I * 4*»jl jJI »ljjil;Jil O— *• ^ iiUall erLI fs^L. Ie jijll b jlll 
( i_iLl*lllj b I b _ ji (jb ^ll» i Ji I-i) I <lXLi|Slil 



ulj . j i j\j i^oLt 1^1 

• Ci — 4jllttu 

jJ- Jb L)' d' Jj— U^ tJ^J* '-'^' • ij.^-" D^i <3 J 

^C Vj t 4aJ# _JUU J*£ 1 .*£ ^ll ^-J N 4jlj t B^IiM 4 mL*I 

• L*lfi AS*y 1 — Jj Cj* ■) * ^ Ij^AI ^i«.JI »slf^* 

Jf" Oj£~ J m J — * J • ,j-2j tj-A' jj **» jIm Jii.lljl I)j^ J* J»lii-b 

st— »N' ^ }\S~ .Cj\*jJ > _>il 4 |u?“ ^ ♦'■-i ^ ^aIo- ji 0^1 y 

<Jl*- • • • 4> Lil : SjJI i \^ya **~ J j^> ( IjjjIS^ •—* ) 

^ i ±\ ^l.:.! jijb jji ( Lii^ai | 4Ui&ai ^;ir w 
4jS^iL* i T Jl im» ijtiM Oj|J^ Is' < Is jilll Is jiif 

t>* u^j O' . J*^' o-* < J»^' {y*j ♦ *>^' j*- 

yi-ij < jifyl J * «^»l* J •* j A ii' I Jj At>. ie j-^y* **L<»' 

• I o|fl>* > !/l I JJt J yjS I*. _jl»>« t jJau (jl 

^1 ; i--Cll jJpj C^ijjll *l»J-ill ^ (jjl !jy tsli j )l 

^l*JI (^1 * *^laj *j_j,Jt» *JllJk»- 4_t yjfyA £)1 t_-tls ()yL^ 

Jc jrjlill ^ili-l «iA— Jl /j* -k'— — o' j ^'jsj'J' *—* o'**** 

4Jaui"l ^v*<wa) j ( sJLCj f ^ tjiy jA ^ **J ) A_J j»H 

( iJjljLjs'il ) L> «— j o' JJ»m— j ilxA-l ( ( JJjUTjjJI ) 

. ( o'jl^-s ) Icls v » ( iJjkLsyfl ) o' 

^«jLI SJ aZJI 1 Ujllf" ^ jjtj tjl Ujle- |^ ( %Jif ijj+ij 


T t V ^ ! ' jjK ( \ ) 

MY 



Pluralism* Coherent de la Chimie Moderne ( itj-li-i »L*«£OI 

l jl j , jl ;lai jb j UiJI Ujitl ji ^ ^ 

. AjjL.^ 1 trt»- Bilil jllcjc iJjUJI JlA-l ^ ■■— ) 

jOH Jl* t al>jwif j£.*Cj £)l t t*ia 

l «« u Lift (j* j * ^* fr ^ i 

^.u. Jt ot >A*a H} jJCiJI 'll j , dv.*iil ^ »j*j^ 

■llafr-lUyi ^ <»jjSOl ji ^ jt« ) jL-l Ai) j . ji)l ^--tllallj »UJI ^ ..-J a / 
yi ^ *Jj£ji5l50l ^ 4*.-JI Jl ji~l t Laguerre ) If. 

, t-, JjVl 4-tr vJu^*/ ( ) utf l~*» . ^-*^-1 el^l li* 

J^SlI £»■<* (J ^ ijO *J J“t . . . < 3Jo*l> ) iJJoeJI i-» -CA I _^.jtT 

_jl ii*X*eJl ^*** .AlailL* Jo-o^ Ojifji ) (J- 1 * • ( ) 

Oj^-i ^ll> f iet-lJI JJ LLa jj I* j^aa Jtal^l title l> ( Oj|Jj 3 ) JUj j 
'll jJI <La)lA-l i.) Vt iftt jLJI j . (1) j£*i <1)1 t-J-y* * jil 

. Li«* ii/jL (1)1 frfZt H ( OjjB- ^1 ^IJui-'llI jfZ » J_y <_Jja> 

Poncelei ( ) OlT jjj ; AjvIo- j-OLal jjJa <,f (j* 6^ l*^J 

Jat-I v-UJatH * l .^j\ Jp < Chasles ( JjL. ) j 

wi ilol _ji-l 4»jju Jt**) jj- 1 ( j)Lil Jo- JuJtll jiwaJI fj* V j JLa-mJI 
( jaS^V ) J ( tij^* ) J ( jt ) Jl-J ililijlo (jl . < j 

L S' j I*jIU U (j|_j . Je- it J» J$~ I lit J \o 4jil 

— -* ”^1 \j >tAA ui* ( ^ ( u*y 

a**! dr* ( J*^> d) i ^ ) 


Poincare ; Savants et Ectivains A"\ ^ cjLtf * j *(JU : <ujC±\y ( > ) 



-0- 


ufS A (^1 jl^yi&.Uli^i l»Jit 

d)l • S ' jit ( ol*V«JI ^.e jj jjl* Jl I ^Jatj ( SJlfCll ^p_iliUj 
Ijlj • 4~»i*JI »1 £jM faJt jS~ I jjljt ^y ^ j“Juu 4~il» jit 

d)l l oMIjU-l * )L» (^ill i_jjL.^II i*_ kll if 

t)t L» t jJjUUjj • e j.iLil jJkJ 4 a~JU)I jj« i»U5^ JSI jXJ 

* 4 ij*J 4p U* J*- AjlJU! ^ jJaJI J^jls> ,y <~ii j£j3 1 

-^.^►(jlj * ***Ij j ( pw-ssiaalilj < J& j^* <^m»- £y* 

(J* Vjjj * (J^<^ I J-fcj Lajl l k I Aj-iLi.ll ^ £ jfj^ 

j>t*J ^LJu.MI (l)il \JSSCt ( &IjJI *5ji <J^ ,jLI c£"^ »!jii^t 

■Jj-* ‘T )l i J* J?-- L (jLc^oj * I U 

. jl L» V »: *L«-£3 j 

iUlj ii f Ojl5Cji ) Jit i«ia» iiao-%* ( lAl» 1 (jjtii) 

jf ji-l *t)J»jli.A ^ ^(“liiil ^ jij J< jj ( • j^UU ^ 

* *lj«JI Jt (^1*^1 t jl 


^j^JliiTljil <u— 11 j*j f i ojl^ljs > ait t ^».iJI a*JL«» d)l 

. 1 J*lw*jki t)U(^-L-»-l IfS 'i Vj.ifU.t^jad.al-l 


l^-Lo <JP" A*ia* l-> jil (1)1 yifZjj 

Jo jj,Jf ( Ojljlo ) jJal j £»J} 3 ifwliil i-ljoJI * j* j . ^»ljj 
4# j*it *j| lit jfjtj i^l • •-^** i— j*^» • I^_j-^jit oLi»^lll 

24 y- Jp f^-r^ 1 6* 1 





3 -Lj j 4T" i*ia» j*j>- * alxu'ilt <ila ^ (^ 

4i£L« |*lal» ^,.».-lji 4*ia» »U*.j J jjJaIJ sljoNl 1 £}j * |*^»^ 

LlI ii jUc! j^lj . j _jjk^ jjjiU jf X j> £)1 

^ (j* |*® *^y. j* f*u°*J j* 

t^rljl) it— j JS^* ( 4-a£jX> ii ^a£ JS" < »xJ1 XU ( ^—A/l ^U Jl* 

(jl (j jXj' lyfc" . l»jus »l*ijl a j»llall o V jcmU x»«j*zI ci~*' (J^ f 

j.oLJ j ,< r, -t >- ^Jl j xWl — II ( £j j~~J>t l.* <JjI f 

<,j.— iili.*i<3J( ijj*i iJI j ji J, 1 B L:i^l ^zU asI . JS* j t Jj'zJl 
)j*j( i_j-GwJI i»->~W (jl ( 4jjOeZ.ll JJ I £-» j cd (^ 

(j ijiir" < (Sj 1 * 1 4_&. j . j jAiiaJi ^)i n.»ksJi j i»ui 4 *~ji ( ^ 

4k*.yJ) Jf”^»eZl! 4.*_JI jl I jj ML 4j jOeZjl (_T J J-J _>-o J 

J\JL> lal • 4*J^1 4j jOe*Ji y 4_T jO- ^ 0 y.£L-« xil^" 4-^ 

JT < iki- ^ ^ill ^1 — ««-l >_»3l *jl f jujl tl i ^t^JI 

. ( jj|£jx}l ) _^a ( (£j{fZi5 

jjl)l slid -l_i! . jtjatS" ^jjll J (S ^ J'“ L ( '““’jlS' 1 * ) 

.* lily l-*! jJ itij Jl jl j^u.' ^ V! 

ijjl ^JaII (^xll £ji|{^J) 

y ^ ^ ^ (^aJL^ I I ^ J ^ H w Ji ^^*0 ja 4) I a t«‘JI ^JL j ^/ Luj 

Jd < « *j*-j A (l>jl _>f* 4j J-l! 

? l^ljll <La.»li.ll oULkjNl ja*J JpUJ! 

4^j Jp jJ*.i 4j|jJl ij wvjli* ( ) jLrf'i/l IJU 

L_j»JUc J t Xc ^yi > _^ll <Lu(*JI ijj»eZJI |»Ja fc l U*\{^ (j_^J»-iJI ^Aau l» JLZc 



4i^*A)l 3aUI j i (£JL~a ^ I y^~ (j_jUu 

i — ol*. i aid, I iLjjti-| sUiiVlj i ajIJL> ju c i> y*-^j 

, 4~»! jJlj Cc u> _^ll 

4 ,,c ^,1 *t£jl ^ 4l*y* s- ^l«JI jal jJalJ 

jJj < 4 — li-l O (£a)I Tjjl Aiti V . 4j£jJjJI 

il~ 1— 4rl|l Jjj*U l I-l iJlAl «.*.JLll i J^v J$\ jS..*,2!-J1 

45j fj* 4i.4j tiai- L. ^ » .~ l li Jjl Jill ^y* 3Jj jio 

( jC^»l ^Jl Jj*y\ Wl J (J* j\ 4ZJI Ja££ jl i>\ . <Lc _jJ> _jll 

f 4-1 4*JuJ ,^J-4 j 4ilA*JI jjulil jjt* jt)l ^P tfjLj 4L^Jj 

*K ■*-“ ^ — j^ji !• ^j— * j~&-> , 4,*.,^ ji ^ jjiH 

• 4^<aJI V jl - w »~Jajl 4^^*j (£<>1)1 yiJI 

4P JLi f ^ ^*.^.11 I j* jj« j<«L» A>- T*Js- ^j^iJt j^eu £>1 J*J j 

jli!l ^j*4» j!I ^ £)1#J j^dll l»L*j , t-LtJ 4*^ 

*JU» JU*Ij tilljj 4_-«b 4J -lj 4jjl jo. Ja.^ ^5Cc .>*** Oj* 

(Jj»clN jljii* ^O-UI *jutl ^***' j*A«u ljj_j . jLJI 

j V < t*l£ 4*JiIL* 4~-t>- ^Jp £| ji*-UI (Jwirf lj* Jfj . * <S-)\^"\ * 

iiui , v tr £)Ia ^amII )AA |JCj . t^aj I 4^J3mI Iyl-4J ^ Jj < i^J $^ *** 

* 7^ 0^ w^J f -A* I 

-U.JI in—Vt^y* A* j*- JJaiJI ^ »U*)I e jA) j 

a) t Iua- 4lJj I 4_II3 | (<ail I A* ^ fj t 4Ji U-A®^ »A-»-j)l 

— J-i cJ& ^Ji 4«iuJaJI <U— Ml J,l *ji^ ^ 



i Jb j , Vh—J An — Lolj 1^1 It jJf y tjPf& A_i*JI 

4*n-^.JI l*Ae j pln)l -- II Jl A ..— i l b A-a J a ... H * * — ^ 'Ol,)^ An- j) ^y 
Debye (Js) aJLJ^&- In A_£j A~>Lj ti_^.L» ^*ntI!LM<ol jL»^ol A_i_*JI An*, y ' 
4 — J l — il O jJaJI *-i* <jl {yj . oljjUl JU- J Bragg ( ^ j< ) j 

ijr jjLJI ^coso.n- ji i Von Lane { j'J <j>») ^ ^ •** j A SjA*"Vl 
i a-Wl) iUij a»I _> a (jlj , JNju.»V^ AJp-l-dl jjUl AJu J* J 
*-iA j|fjl (]y* U Aa.AaJ U jjaitl l»_j , iolll ^jJa.— )l> l^» y* ( Jil-A J* 
; Jean Trillat l '^5l( j J y > ! Jalil^ 3 » jLx f H*-UI » jLnil 

A^ala-JI jjcflai-1 jjn jjv-n aJfcC J Jo y^JI <— a)jJ , . . Cn-jJI (jl j 

yJ*» c • LrtHf jwtWj ij^la^i^ll j (JLn^*^ I j AJu jMj is y-ZJI Aj»li-1 

. Jo Juv »L*_S^ — ^ji_« n- jli- I oli^LJI ijL^l a5-4j)I Ama^M »«x* 

IjU AJuJI ii^Uil kJLi^ A*. J J* L» jl Jlj jblll £~Jau~ Jj 

*frs J'J tH s j j t* ji £j |/j aJLj t * yj »LUJI i>-l 
pLJI ol joL aJ j£L» _?i « a yCll j ol jjLfl j oljiJI 

£>U ( jujll A-®-_j^ Alia** j L»i , pi? yj|„au»-l i_il _JaJ>i JI t)jio-LJI 
ol jAlial! J , JwJbilll , jji iSA£- ol ^.SCnll ( Jli * LI ail 

JjdLl A_*»j j| < ilJiHI J j*D (JLftjjl jj^oi 

t—tjlpBZi pLi)( 4 Lua»^IU fciiA ^ U*J ' 

4^1 jljjwfl o) yillaJlj V\>yil\ d>l y^llaJI JU S yuJl Jl-J 

oi / jUj i-uJt Ik-lj* (jpjjl) l«| j<) ! Xj* | \ j 

« f ^ ^ ^ ^ ^ J I n* ^ 4 

Trillat : Etude au moyeu des rayons X dans des phenomenes d orientation 
mol£cu)aires dans les composes organiques . 



jl ( % JI ) SU.Nl jUj jLxNI IJ^, j , y»l joJ) iJU-.JC)] AamJJI j jji_ 

oLJ f jU-UI (jl , xii-l ■ •#«— 

4..1 . w J1 4_J U ^ ft jS JLa- J jl 4 4.Jl>- a~5*Ui 

^u-i «iU j 0) • : ( i j f *ill i-jUXII ) 5^15 ( % j ) SU»NI 
ftdlll t— CjSjIII ^ aX-jIXII 

. i jU_X.ll JftLiill j juts iii jL 4ii JU »fJ)i j J«Jj ■ j^*l ja*u 

( *_jI j0- fja’u j ( Jii jUXJI J,lii)l j ^LXil jutll (j! 

J— » jut _^a ^nJLall j jUJI jut.ll jXj f JpNI ( jjlXjJI ) 

tilo jC*j (jl o »l J*- < ^*- .*► ftls^l Jiull »L^NI (jlj 4 T-k*- 

Ja~ i- ft*Aj*4ft- C>L>j 4_l JjC* £— *“ ji J® I>4— jJl*- 

. ( jjlXaN ) 

tiJkaljj! jjUfl J O t 4lJI J£"" 4 J* c ^1 j>1 

JjLotj U-Uc 4_**l j)l 4tjUl »l^N jj j*.k '£ ? 4^0 - ja J jl*- uLiu 

bM*-* ( (S (>• 4/U J jMI 4fcjjjdl UUla Jji ^Lj jjUII li* 
jjUI jut ftJJkli** ^filjll j _ r laJI C-AL Ifj > 4j».jll i-»-jltl ul>l jutll 
4_<m ja>- Jl ^LkiiMlj JUjNI Jl jft-L J jNI i*-jjJl l 
U, <c k_S Jp Ji j«.*.ll Jnlll j »jjw>j ejjLl* __^l j*- Jp ^5lXll 

kl»Uj Jp J^ j^l ^ '-’t Jj — p (J^** 

ij JjlJI i lIiIaI jj)l ) ftJU UjuI J»J . Lie ^jlfil jj; < i_uUU^I|S"~ 

*'*, ij jJJI oLJI Jj*- • j^S~ ijjL» jl»t ^*U Lj.a,*I ( juu*- ^j^ 

j J 4«A ..11 1 ! if'JI ^jkwijJ^I cjl^-il • Jb*3 6l»- _Jai| ^ > ) 

. o*i Uj ( \ . ^ j ol jjSI . U ~a j 
Jean thiband ; Etude* aux rayons X du polymorphisms des Acides gras . 



j\ j ( j&flj l oLltH i i)^ jLlcl (jil ! jLojU.1 

^ * j l V] H iJli jl_j t .ft.<jL!l 4jLuj 1_> jlaolll »A*(j ijlrfj J (jti 

, ijS£ ji ( ^JjISojJl ) jl jl»ll (j* otjwlljl olfilXuVl (jl I 

cjyu ^j)l 4l—Xll okjLuJI V i 4"."—l I i $ y jial! (S _f““ O j^ ,i (jl ^ 

, . ^ ‘ 5 jULiC (jl j ; iol* OL-A-5"" 

_JbU J_,l 4 ^\ J\ ±\jS Jib j^\ U* Jpj , li. ^il J\ r ki 

(jl U-k aJK ^Jc ,_>.)(? lii tali . <_l2*JI Lju I Jb Jl\]b j fo* 
^-•Jl L jLj>-l Lcl j . oIaj uIk« ^JjJI (jl , 4 I«jl* f 4.ji) ) (j* jk 

(j* j V jlla)l Ui-I j^llkl Jj*. fj* H Jjiull jj lii- 1 4^#- (j* iial-bl 

Ji«JI Ulj . ^»)l (j J*--# (jl (j^ 4 ^ i/ j^Ul-l (jl |»jl»ll 


. *1 j »l j- ij /S v., .■'• ^ 


*ULil ^1 LU^—j j«M j iolli (fJJI jJ > jll J*fcJI (jl (jil £*Cj 

l*i — *j . < J-AjJio- -4>l J (jL l^.i (jis«)j 4-^jJ.J <Lc fb ja 

l tela ifb jU i (jll ,jl 4 4jli o«-Vij ( _jJ> jil 

f?J?j • *»*il j <-ijl*» 3J-»^ jl pfj ^ALlU J^bl ( (jljJl j»bi ^ 

* fJt J 1 * jlf < g*tjU illj (j* |JIjJI 

. c «_» _^L lai i 



fJiiVI 3~«l)JI JJiA-l i&Jljk (j ^/l Jb Ijl 

^jUaJI (A. a (j^^J _/ 0^ >- J *-5^ 0^ *^l U*-j j *ii l>J*- j 



i) 4_»u jOt jjl . L|fj jl 4J u ,jp _^l*ll ^l*JI ^ ^j^lll 

I»«o oj^-i (3l-“ J Sl ^jjUI (jl ^i\ ^11 j . jb ii jmJJ 4>l5*~ «Ll» 
{ # ^~«Lll oLtliojl jjc I* (J^j ^*—>-^1 4*|(i»l j »jl _y*l £y* 

l yl! . ^.iT |_j ^ jfcliSI If I f V TjfeLil it 

4 ^jSlie-jjJl < J..J . 4oe&-jtil j! 4JLJJI IfBiij^l J! V 

, 4*jla\f u £ _jLJI 4~^L> ^ .4) ^j*il jIp! -** ji 4 4 P^jb* £u-»b**aJ 

,j» 4^<Hi-l £ 4) 4)1 f . 4)Ua*-^ yC j)l ^ *Lxj 4)1 J 

^ (j j j&^Aj j 4 Ilai- pt— ^e.dJ 4jI ^P ( 4..*ljfc)l 4_&- LJI 

Ayj^ jll^ •**4*“*f l* _/*^L 4j ^bJI »L»- yl_j , .f) £t-»waJ Ifl 

^1 jt 4)lj ■ <J jf*^l p d p ji3j 4 4— * J^lirJI i—jL—i-l Iju iJji-l 
4 ( ij j£~J VJI ) jfeliVl L * j . |*yij ji 4_il *jll pyjb 4 j 1 4 >li jfClfl 

Jjl_tl £j* 4)'->l*Sl b>1a c£j-— ( 4*J jljjJ 5UI ) J ( ( iJLl#jl iUI ) J 

• • j pl^i (_j 4 i* >l*~» J _}C* £— < _yi j 4 tlaff- »ijaJ j Jit ^11 ^jfijUJI 

< jL.iSl_ikL*;JI 4^* JJb Si t LpI^SI *Li-l ^ jJJ* S I ijafa S _j 

^Jl 4JJ 4*»i)l l jlj “ ^ ■ ^ • *—* — Jb<*^l Jii 

(j'jll »UUI l? ^ &J 3 » - ^ . I — ^»L •«« j>Lduil ly^ 

<L»L>I^L»< jj Jjjli lyijiu b yvali-lo^^iil 4)1 4 »l y*1 ^L»;Ll-lc^ jy, 4> 

^l_»« 4^i ji_>. ^ ^Lljtfl j J all.. Vl «— i il^l Jiij . ■ j^oa Lgi ij*^ 

(£f~ A j^° ■^T'JT ) ( Oji~f ' ) jlj ^*11 J_y>-jL«pSI 

T i “TT/ Jjf jl! J>»— II : ( ' ) 

\V- 



J. P. Thomson ( ^ Jk> . U .£ ) i)b* tf~ ) j ] J. Thomson 

^1 j^jl) <L»- «JJ I j j^Ji^jaoJu Cijfit I $*3 . £y-- ^ ^ *L^- c^aII 

l*»l ja LjI>- ylS^ All f ; jlili 3A«all l*i* ( o y ^~ ) ■'•j f 4-Jjj-^lf 

aJ"~L £ a jf ja>- ^AjI (£All jjAeft-H jU^UI ^Jl J^*A Aftl — j (A I Lxj>- 

ujl^^Ol (jl t^juL^j aI 1 Col t-*l^" SllJ AS ( I co 4 j t .. J s 

i-i-JuiJI » jjfi I {jl ^ (jr^l jl < -r J '^^ (j-*-* • 1 T^}-**'* 1 ^A 9 *'^ 

i I icUJUl j<Ai3 y\i-\ tfj i t’u^ ^ j f^-N ^ jl^ll ^ >— Jl-Lu ^11 

j_Jliju.ll (jfc" a a) . J »*, II lAft jft ^jaJI ^*il _j)l -. *-Ul Xjv j*>- ii Jjj*oi I 

l!>I j*iL>)ki ji*JI »Lft- JL iJ,b.£j* £ ,,\ (jl j|» *llt ^.a 1 ji aJotA 

, t»l* lj j,ls- AA» t*J jl jl 

^Ji»»JI Jljf” i (“Ac Jl*- £j* L»jo jlno (jl l (j*j 

(jft Jl P- jiftll L*.-C° j«Ja je~ J~B Uil 

j <r, ( ** jo. ) ilX—Nl jl*-! Ai j , j&JI jfZ.1 II ol*U| (»L.I <JLftajLll <£ju)l 

jj ** T JI jjc ^1 *JuJu>- ijj-0 jj* <f-UI ftlft-liil jO*j (jl L_Le | ; *1 j* 

jll y* H»a) 1 (jfy t JJljju.il j-jUJI |.a U j-*Le ^1 t ftjuju- 

t »Aj Ao- tl>UL— Jl Cftlll js C_^ Jt» ( U Ao- jl ijl jjlsciij ( jlajl _/CJ 
^ ^ I^Ia ftLuil * 4>lspAi«ll Iaa ****** *£*az*j (jl L>J^ j 

L^clUlwl jjlc j—Hj t i A j Ad- jyo ollaLj j\ jJjJI Ljio- jll cl J**° 

, ( *JlS~ *_» jt c^rJJl jllftJI ftslji— crLi» 

\ ^ Y 4 A-JJI « Tl h ij* j jf aLI jA*J.| U ,3c %Xt ^ \ J 

Haissinsky - Scient . Mom , f.) ^ 

■ ' • • o' Jjf s Aft jO~ ( y ) 


NV\ 



&L J I jLo- Jb JU* ^ jlj 4 — i ) | J aLwVI v - ' JLaI 

jJ*t)l y* T jj^~ JfA>l t£*i)l j* j ( *Jj Jki-I ( I-IjI J tf-LjjfZUI 4JLajl 'i 

. <L»j.aII 4i^Jli ^ ^ i ^k;ll wjluJl Ja (jUjJI £>U*Vl i**» £y* j 

J^V |*jj oli « _JU-I ^ (jl ^ u»j 

; n) (o>->L») dji . Deduction Relativiste Ioj <$jJI 

j_v?- Jl 4~lll i!iu~ .a *)ji» Ji/U ( ) 4* j ^ t)lj . . • «— > JI*J I 

( 4-<»L>- y* (jl U jJuj 2 * !•»*» S"~ J l*Lu*»»* j)i .uUJI ob^liJI 

* 1 jlai jjtt-l y* sjl^l j DLl Ai*»j LT L, Jl Jli-1 .a. J £)l 
Z^suJ ( b'l _^CJI J (jl ( ((j_^»_j>L») jLl«* i S Jio> yjl* • i 4 — — 

Jl* *4 'te y lo*U jLJ-l ♦\jLiVl lii* jZ.su <j1 -i*_j Vj t 

_| jc *jl _$ y»*l j! ^ Jysixi i.»X>j ijj^xJ £_*. j i__A>a 1 l I.!-* (jl ( J»^*.II J* 

‘(£j*jk 4*jl (jjll*j ^1 **ifi * Ji*^ <w-*-iil Jj> Jki Jli-IJiiJIfj 

VI £ V <$ JiJI ^Vl , ( i_JC I_,JCJI ) ; jZi ) I J^j] ^Cill «jl -Jij 


. 1ju#j< yinil j^lJI ^ ■» jl ^fcfatX; 


liiL c -Hit- jl_* ( i— ~JI ) (jli t LiiU- (jj 4 ^Jl j|l J jUC*j U)1 
jj<M^^^bO,Vl£)U_jJIJ (f jj jN ^l«cJI(jl jf^i I ji'— Vl j£!JIIJl<jIjLol 

. ( 4JUI~i VI ) ( 5j_jill ) j 4*1 _jUl j Ii^4lJI ualHj V 4 Jl £iUi 

Xj. i _». _jll *fJL*bCJLI (_j— .jil lL»»L- jH ill yL*JI oL »I joI o-»— jl Jiil 

< _ r Aj o*-Jl t ( gytiji* ) tf-d oL*y-»U bU|^j ( (j-i J ) 

»j*j • jb dlj^j (j jJu f (JjiH c)l 4 Oij 4 »t»-liil i > jZ 

. IV y* JjVI • ji-l ‘ .^^1 • 6_J« _/U • I ( > ) 

E. Meycrson : Le cheminement de la pense« . 


\VT 



■ji war i , ijxi v i_jj iuuai, ^ui ji u jjj 

• jn j cJtJiu (j* L* Jj>- Jl X*iC* Cj[^jaS~ 

J* ? A*IT jfeCity »i» JS L. fie JIc J J» 6} 

J-*J*JI J*Vl 4 J J ^ jlJli ? ^^5 Oltjj l yi * ^l ^jl 

Je ^j»jO ( ) il»**Vl Hj . ( Oyj^* ) aL»VI •JLu 

iju ljd)Mt 3f jl~t 4 sIa ii | jfel (£j j ( jj^mfl jje j^.i)\ »l»jl jl ^*i»l 

Jj law <jl ^ ^UjJI £j1 liMj *jl» < L/jJi (JyuJI J J*. 

( ij j- jilll ) i jiaJI *JU t>l T ie ^ £■• jf) hj-j 

l*ej>j . U Jtp- Jl oI*^Juj VI Lj..i jbu (jl Ui^t V j f *!»-*- » jJij 
ISJi y»l^ H |*c jJU ( JLJVI j_J*3l jib £UjJI (jJl t «£lli 

f i ya^- V jJI oLL^aVI jd at- ( *Jo Jl i jU3\ *«jl yj ( j* ? *J jX - 1 
: ju*i 1 »lrfVl -t-l L *. jjt I j*-*J ( ** >► ) aUwVl JaaI_j Lx * j 
iU- * Li.il Jl lia jh *1 ( jCiLe IfCt j y* *_»j J& Jj»JI J l^lijt ^11 ^ yd) 
Je xljL JL..I J' I jldiVl oL»5L J* U iS~ JL\ 

jf~ j* ijjJ»il Jj^jiJI £>] ? Foaillee ( 4>>» ) ($X *_ylil_-» j£.i ) I pjfA* 
JeyMILilliU . jVa^VI ,y yyu J ^ I jO ($ jJcte 
% _^jJI Jl ( li)| jjCill Jl JUa*J Li* _*j; J* ^eL*jJl jl ^JL,VI 
^)lj jj Y aliVb ij°J J jA L ^j)l Jl i Af»- 

Cy* i».j-Jb U (_ r L»« , -..s (jj)l *3lj jlbJI < jlJL-I ( : *yi j£”* 

VI III* ^ L Ojt t ijjZ.*)) J* J , (£ yS~ 3 LJ ole* ji ^ yt ja *it 
>— »* *L Vl <JL*^ 4i— lijl Atje-j <Jj |il*)l £>-j Jl^l £»l j 

•— -*J0 ^jll j£Lll\ ( Jliiil _^Ci)l Jl ( J_I*II J_jialll 4^0- ( *«2u (j! 

\vr 



• { Alla a-Jx®- i jo j» i*a*-> ^i)l < *^»*W 

j! X* ? 2 c jJ> Jll i_>js Jr juj ^xll j^Ci-1 j! Ou j UcLj r 2^ti-l 
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